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JMmltion of BiiMff.— Pan battc* UAfiUvtucb has passed 
through the udder of tlie cow or otlwr anhnal aa «im of 
the constituenu of milk, aa4 wliicb hat oot b«ea deoon- 
posed, by fcc^lDf or otherwiw, into UlOj uMa and 
glycerin. ... 

In m ilk and cream, the fat ii all coBtaiaed ID minute 
round globules, and butter appears, undar the microscope, 
full of these globules. Chemically, it COBiiiU of amixture 
of neutral fats, the glyceridet of the nOQ>voialtl« adds, 
p.ilmitinic acid, (CieHjiOi), and btttyreldc add 
(CuUrOj); and the glycerides of the volatile acids, 
butyric acid (C4H8O,), capronic acid (C6H„Oa), capr^lic 
acid (CgHtsOi), and caprinic acid (CjoHmOi). (Wagner 
and Crookcs). The last four glycexidei are tbc chanc- 
teristic fats 01 butter. 

When butter has been decomposed, the rancid taste 
and smell make its condition evident to every one. 
The skill of the analyst is inost frequently c'.ireaed to the 
deicition of fals from the flesh of ,ini:n.,:s or from the 
vegeUble kinRdom. The fits v.hicn arc e*«»"*"y 
Dsed as adulterants or as substiiulci fur butter are 
Buet, tallow, dripping, lard, a mixture of nhned fats 
sold under various names, palm and similar vegetable oils. 
The most charaAcristic ingredienta 111 these fata are 
stearin, margarin, and palmitin. 

Sie.atin is a crystalline fat, niching at 144' T-, ^nd 
solidifyinB at 124° F., soluble in hot ether, or in seven 
times Its wcii,;ht of boiling alcoholi hot deposited from 
both thi.se Bolutions on cooling. 

Marg.-irin forms tciiles, whicll mslC at tbout ll^* F., 
and are eoiuble sti warm ether, 

Palmitin is a solid crj-stalline f.it, nieltir.;; .ti funn 
113' to 143*, and solidifyinp at 114 . It is rcadiis soluble 
in ether, fparinj^ly soluble in alcohol. Stt-.irin, niar-.iiin, 
and palmilin are' seldom obtained pure; they occur in 
Nature dissolved in olein and other oils, which lower the 
melting-point. l"or instance, mutton and beef tuct, lard, 
and palm cl melt at temperatures from 35' to 55*. below 
the mcliinK r^'""' "'^ stearin and palmitin. 

In drawing up the following table for the examination 
of batter, I have made free use of the obser\;aions of 
Pr. Ballard (Chemical Nkws, vols. iv. and \ 1, and the 
■Cbeme of Dr. Parkes (" Hygiene." chap, v., sciiiion x\.) ; 
hot I depend chiefly on my own observations on a lari;e 
Dttmber of samples from ditierent sources, made during 
theysan 187 1 and 1872. 

aad Smgteat 



TabUfar the Examitiation of Butter. 

I. Weigh out an ounce of the sample of butter which is 
to be examined, place it in a (est-tube seven-eighths of an 
Inch in diameter, and melt by placing the tube in hot 
water. Place a tlietinomcitr, with a pear-shaped bulb, n> 
that the bulb shall be in the middle of the fat about i inch 
below the surface, and allow the v^liolo to cool spon- 
taneously. If the quantity of water in tlic butter be large, 
it will coUciTt in the tube below the fat; the casein wilt 
also collet in the lower part of the tube. Watch the 
mass as it cools, and note when solidification commences 
and when it is complete. The follo«itlg an th« avarafe 
solidification-points : — 

\\'itl'. p-.irc butter the il:ern'.omelcr is obscnied hetwceil 
74 and b.> \ ,\nd the mass is solid at 60°. 
Beef dripping obscutea th« thcroionicter at 79% and la 
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solid at 72 . 

Mutton dripping ohscvfetthethcnaometeratahoatSi', 

and is solid at .^4 . 

Lard obscures the thcrniuii'.'-ti. r at ^4 , and is solid at 
fiom 79 to 70% but it often n mains .is soft as butter at A 
much lower temperature. 

Mixtures solidify at intermediate temperatures. 

2. Delerniine the quality of the butter by the taste and 
Kmell of the re-congealed fat and of the orij;ir.al sample. 

3. Examine scver.il portions of the orij:;n:il sample by 
means of a good microscope, using a ^-inch or ^-inch 
objcdl-glasa. In butter made from milk or cream, nothing 
is seen except the cbaradcristic globules, and the granular 
masses of cuid, and the cubical crystals of salt. Tbc 
hard fats of butter are present in the globules in a state of 
solution, and arc not recognisable in a separate form. 

If stearic acid, stearin, or palmitin be present in 
separate form, they will be recognised by single fusiform 
crystals, or star-like aggregations of acicuur ciysUtls. 
They indicate the presence of melted bts. 

Other substances, such as Starch, flour, palm oil cor- 
puscles, Irish mos5, colotuing matter, &c., may also be 
distinguished by thie mictoscopa, as distind from butter 
or fats. 

Examine the same portions with the same objefl- 
dass, together with a polariscope, consisting of two 
Nicoi's prisms and a selenite plate. The crystals referred 
to in (3) polarise light, and when viewed by the polariscope 
are more dislindlly defined. Particles of suet and other 
fats, which have not been melted, may also be distinguished 
by their sAion on polarised light, by their amorphous 
form, and by their membranes. 

5. Repeat the microscopic cxamiiiatiQa after the addition 
of tindhirs of iodine, acetic aeid» and other reagents 
usually employed to deteA sabstaACes other than fat. 

6. Weigh caiefolly a coBveniwti|ttaatity of the sample, 
say I oa.| in • tared porcelain dish, evapont* lo a water* 
bath, or to aJr^bath, at 2U% mtil bea fion vatar, and 
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weiKtaasaini the diftrence ii the wDouot of wa»" P" 

""^^kiolve the residue in ether. . r i ng gen dy until 
thlwhote of the fat i» diswlved, filler .luough a weighed 
filtJ^^ycoUeaing the filtrate in a beaker, then wash 
SI dXhMdlSttS»perw^ ether until a total of 5 or 

•''?'S^hn p'cTu- Vmer.paper. and weigh; 

dedua^he JeiRht of filter.paner ; the r*n,a,nder .s 
,„«rn.imatelv the amount of curd, or casein, and salt. 
T C*h »?* J'«^P'"« boiling water, dry at .. . . 
and weigh! dStod the weight of fil'^-P'P^r' J^^ 
" .a ndef .«<mnt of carl or 
butter, should «(» eaceed 15 gw. per o«. (s to 5 MOl . 

tttim*Wtlie aalt. by means of nitrate of siK-er in 
.k. .nn;ouawasUllsa ftom (9). or wash another weighed 
.fl TtaS«r&owlW with distilled water, and 
portion of »0im wioop> 3^ of vlvtt. It should not 

^^^LnlTo SiX^S grSJilo ft-b butter (0-5 to 
2 per cent; Pwkes). or 35 g". per 01. in salt butter 

u"tl^c^«hS«l «.lution of the fat from (7) ha. 
formed a deposit .t 65'. decant and filter ofT the cle.v 
Son anrexaminc the deposit, which is probably 

allow U to stand to itverd hours at 65'. F.lter of! the 
deposit, "hich p«**Wy still contatua steann. and 

naCu n. and exatiiaO It aapacmldy.MSCOrding tu 11 2). If 
[he^o ter is adulterated, oftl« itearm. and much 

obtSncd by conliOlliac tllO process of sponUneous 

'Ton;e?ampl.s of pure butter yiddoo deposit from 
of ether at 6s° ; but fairly gOOd butWf Will generally form 
a si eh deposit, the amount of wMcb van«a in different 
Lm S A sample of butter tnewn to be pore should be 
exam ned side by side with ito W»« "•pefled lo be 
adul erated : and, as wiotw bnn«r h « more aond fat than 
Summer butter, the form* Bhottid be chosen for the com- 

^"iV'l'l^Xc^ each of the above-mentioned deposit, in 
a thin weighed glass tube, and, after evaporating off the 
ether. wei|h the fat. and determine its mclungjjo.nt ; 
B .It carefully, and allow it to cool gradually. Placea 
r ni l accurate y graduated theniM««l«withp«ar.ahaped 
*bu;b\n"the m^lt^ f»t, and obt«rve ^^f^^ 
1 v\, tv,» latter be. ! ' solidify, wucb quite lOUat 

rc':v^r:;'!he*\uU gradually by P^'««»»£««2ilt 
t c m perat u re of which is slowly nited. nad ObNIV* tM n- 

mckins-point of the fat. ■ 

(6). Or'^ mell the fats in a thin 8l"» « . WSSfJS' 
floated in water, the temperature of whwb li 

a thermometer being P »««»,|? ;:'»'f'^iS^ 
the apparent melting point will be a or 3 above (he CMlva 
fi«ire%t the relative ditTercnces between the ine t.ng- 
^n,s of the several deposits wUl betj* - >"j»^ 
13. DetefiDiM «bt taito and niidl of Mch of tl» 

deposits^^ number of gra. per oz. may be reduced lO parts 
pa cent by mulUpIying by the faaor o aaSs;. 

University of Londori.— The following is a list of the 
candidates who have pabsed the rec.-nt D.Sc. "amina- 
"on>-Branch VI., Elearicity-R.chard \Vormcll. M.A.. 
University College and pnv»te study. ^^^^^^ 
Geology— Augustus Coosuble Majrbuyi Hofal BCBOOi 01 
MiMiMd Uaivenity CoUage. 



INVESTIGATIONS ON PARASULPHOBBNZOIC 

ACID. 
By IRA KEMSEN. 
(Conduded fr«m p. 2B0.) 

V. AlUmptt to Pr*par4 Ortho$ulphob*ntoic Acid. 
The faa that in the erode aulphotoluenic acid, employed 
in the prepataiiOB of paraaulphobenxoic acid as above 
described, two wietica are contained, viz.. the oriho- and 
para- ; and, further, the faft that the crude produa of the 
oxidation, in the fonn of the potassium salts, when fUtefl 
with potaaaium hydioride. yielded, as we have seen, 
salicylic aa well aa paraoxybenzoic acid, showed plainly 
that the ortho-acid had not beea destroyed by the oxidising 
agent. The process waa {a other cmcs continued for a 
long time, and • lar« eaeeaa of the oaidisini; mixture 
employed ; and sUU aalicylic acid waa obUkied. its quan- 
tity, as compared with that of paramqrhenaoic acid. 
appcarinK rather to be inowMed than dimialahcd aader 
these circumsiancee. ... . ... ..J 

This result was not what tttght have been anticipated 
after Fiti.g had called atteatToo to the fad that ortho- 
compounds condua ihemaelvei toward oxidising agenU 
differently from the compounds of the two other seiiM . 
the former being, as he states, completely destrojed, 
vieldine carbonic acid and water. In the caaeondttreM- 
Bideration two explanations might be given s ehherOlO 
orthosulphotolaenic acid had beOB COOWted IBtO OTthO- 

sulphoben^oic acid, or it had wlthetood the aAion of the 
oxidising mixture : for orthosulphotoluenie acid Jtaelf, 
when fused with potassium hydroxide, yielda aaucyuc 
acid, if the heatlns be continued long enoBgin, aa WM 

shown by Wolkow [loc. cll.)- 

Thesolution which Mr-;,i^d the acid banum parasulpbO' 
benzoate v^as cvapo;aicJ down gradually, and. aftw 11 
was reduced to a small volume, it was still found to 
contain a considerable quantity of an easily sohlMe 
salt differing entirely from the difficultly soluble paimaul- 
phoiseniOAtc. This was re-cryslalhsed a number of timea, 
and finally obtained in the form of microscopic needles; 
though even after repeated re-crystallisations its appeai- 
ance hardly warranted the conclusion that it was a pure 
compound. It was., as stated, easily soluble in water ; 
and the diflerencc between its solub I ■. . cold water and 
that in hot was not very great . so L ai the crystalhsation 
was necessarily brought about by allowing the sohilion to 
stand for a length of time over sulphuric acid. The salt 
thus prepared 4as anaiyNd afkcr bcteg thoiooghly dnod 
over sulphuric acid. 

0-43I5 grm-or the salt, on being heated to 24o% lost 
OWIM grot. HaO, and then gave oaaaS grm. 
BaS04-«'><* ^ , , , , . F«.«L 

CilcuUtcd. rOBIMt 



HaO 11 11 



342 
137 
iS 



68-80 
27-58 
3-62 



2871 
368 



407 lOO'OO 

Though the results of this analysis agree Lut poorly 
with the calculated percentages, it nevertheleFs iiiakes It 
appear exceedingly probable that this easily soluble sub- 
■Uuice ia nothing but the salt of orthosulphotoluemc acid. 
Acid barimn aulphobenaoate requires much less banum 
(2VI0 per cent) and much more water (3 mol. = 9 11 per 
cent) The fad that more barium was found than is 

auiied by the tbwry would appear to indicate that the 
t waa rendered impure by the presence of a small 
ameaat of a neutral barium salt of sulphobenzoic acid. 
Aa the neutral barium salt of parasulphobenzoic acid 
correapoads in its properties very nearly to the salt here 
daaerihed. this becomes still more probable. Re this as it 
mSrit i* evident that the CH. poup of ortboeuloho- 
iSoMte add bat luK b«eo RAci opoftlqrtltt CRld&i«g 
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mixture, nor has the acid been dtstroyed. The same 
remits were obtained when a large excess of sulphuric 
acid and pota<isiatn bicliromate were allowed to a£t upon 
the mixture of the two sutphofoluenie acids for a long 
time ; so that the statement of Fittig, tl-.at the ortho- 
conipnunr!" p.r" dcslrnyctl by oxidising 3f;cnts, requires 
q jnlLijL.i' i,in. It seems, indeed, from this and a sub- 
sequent experiment, that the orlho-acid is aifled upon with 
much less energy than the para-acid, if aded upon at all. 
This caie agrees, however, with those mentioned by 
Fittig, in the fad that the toluen derivative yleUs BO 
corresponding derivatiyc of benzoic acid. 

The destni&ioR of aromatic compounds is by no means 
confined to those which belong to the ortho-series. The 
Case of salicylic acid mentioned by Fittig is, indeed, no 
proof of his general statement, inasmuch at all aromatic 
oxyacids, as far as I have subjected them to experiment, 
■re destroyed with equal facility. I have, for instance, 
Mated ealicylic, oxybenzoic, paraoxybenzoic, protocate- 
dUMjCi aad gallic acids vnth suipbaric acid and potassium 
Ucfaromate, and in each cawewlljtlieeame phenomena 
«m obeemd. Gentle beating was su£5cient to com- 
■MMO tto ptocew, which then proceeded violently to the 
end, accompanied by an eveltition of carbonic acid, without 
the farther aid of beat. On now eitaaioliv tfw mixture, 
not a tnce of a solid produdl could in any way be dis- 
covered. 80 that salicylic acid does not differ in this 
respeA from other aromatic .icfds containing OTT ; and its 
conduA toward oxidising agents is, of course, no proof 
that it belongs to the ortho-seriea. Tilts does not, haw- 
tver, detrad from the value of Ptttig^t exceedingly in- 
teresting observation ; it merely serves to define it mora 
accurately. 

That th* octhe-eaonound, io the epecial case under 
•« ia aAedf vpon leas cnerfetically than the 
i, was alao ahown in a Touch war hjr the 
iUlowing eaperimeiit:— The potassion salts of the two 
tnlphotoiuenic acids were separated mv nearly if naans 
of crystalliaatioo. The pure para-salt was initodiiced 
into tt» onidising nixtata. and the reaftion that tnauod 
eacefiiily ohsemdl The sanw quantity of orth»-sal^ etSI 
con t a fa iB ^ aome of the imrs-aa lt , waaanaiwai " 
into tho lame quantity af the ontdisbg mlxtai 
•BBlofsd io tno fiwiaer case, and the feadtion 
with ttm (Ktan one. A striUng diffefenco was observed 
Whereas the reaAion comnowed veiy ^tnlckiy with the 
para-ialt, and a strong evolution of gas took place ; with 
the oitho-Balt» it was necessary to apply lieat for a longer 
tioM beifan die laadtion fairly began, and then tiie process 
waa nufhediv more alnggieht a very slow ovoluiion of gas 
Gontlnntng for n long 8m«. By means of approximate 
quantitative experiments, further, it was shown that the 
longer heat was applied to the vessel in which the 
oxidising process was going on, the smaller was the yield 
of para acid ; but In no case did I succeed in completely 
destroying either the ortho- or para-acid. This shows 
that the para-acid is very susceptible to the adlion of the 
oxidising agent, the Oxidation taking place apparently at 
first in the methyl group, and then extending gradually to 
the whole molecule ; whereas the ortho-acid resists the 
same influence sttongly, and if oxidation takes place at 
all, it breaks up the compound, yielding the last produAs 
of combustion. Whether the name is true of other cases 
I at5i i^r:„bl'j ;j say; fafts do not speak against it at 
present, and further experiment cm alone decide this 
point, which certainly poesesscs more than ordlnaiy 
mterest. 

I was thus forced lo abandon ihr l ni- of obtaining 
orthosulphobenxoic acid by the oxidation of orthosulpho. 
toluenic acid by means of sulphuric acid and potassium 
bichromate. It is possible that other oxidising agents, as, 
for instance, potassium liypermanganate, may yield more 
satisfa^ry results. A preliminary experiment made with 
this salt in an alkaline solution showed that oxidation took 
plan readily ; and I shall toon commence the study of 
tUaiMAieaia detail. 



VI. Oxidation of the Amides of Sulphotolutnic Acid. 

The difficulty with which ortho-compounds are obtained, 
and the importance of studying them in a pure condition, 
in order to complete our knowledge of their conduA under 
various conditions, led me to undertake one more experi- 
ment, with the hope of finding a method for the prepara- 
tion of orthosulphcbcnzoic acid. The experiment failed 
to bring abdut the desired objed, bnt at the same tioio 
gave other intereating reenlls, an aeeoont of which 



iatereating 

follows. 

According to A. Wolkow (loc. cit.), the amides of the 
two sulphotoluenic acids can be separated iiom each other 
by means of crystallisation. This mtement ofibted a 
piosped of obtaining an ortho-compound in pure con- 
dition; and I hence prepared a quantity of the amides 
from the crude mixture of potassium salts of sulphotoluenic 
acids. The perfed separation of the two by means of 
crystallisation is an exceedingly tedious operation, witether 
water or alcohol be employeaas the solvent. From water 
the paramide crystallises first, and can then easily be 
purified ; from the mother-liquor a mixture of the two 
amides is deposited. This fuses at 124°, and can only be 
resolved into its constituents by a very long series of re- 
crystallisations. I succeeded at last in oht«ning a amall 
quantity of the ortho-anide in a pure condltieo, with all 
the piopertics as given by Wolkow. 

lliMr,ae the amide conuins the grotip SOa.NH^ instead 
of the mpho-aeld granp SOa.OH, it seemed possible that 
ita cnndoft (OWMd oximsing agents might differ from that 
of ttw eulplM-Mide. No attempts had as yet been made 
teoiddiseGanpOttfidsconuiningsnch acomplicated group 
as SOa.NIIa» and I was obliged to gain a ceruin amount 
of preliniaaiy knowledge before proceeding to sutjeA the 
ortho-amide tO oildatioB. For this porposo I introduced 
a few gnuuaea of paraaulphotolneMunido iato a noted 
amoimt of tho oxidising mixture (solphntic acid and 
potassium Wchtomate) ; and healad dw whole gently for 
a shorttime. 8aea tho oxidatioa began, aa waa shown by 
a diamo in cdonr and aa evolotioB of gas. The aaddn 
diseottad rapidly, and, toon after it had completely dia- 
appeared, a beautifully crysullised produdk be^n to Aaha 
its appearance, and increased conatantly in onantiRr. 
Alter cooling, the liquid W«S iltnred oft Tho enlid 
produa remained on the filler, aftorbting washed oat with 
cold water, in a pure whita condition. It consisted of 
beautiful, short, lusirons pchais lhatbore ao leesmbtaace 
to the original amide. It WM fonnd to h* oaaily e^aUd 
in alkaline carbonates, carhoaie aniqrdtide bdog evolved, 
and was re-precipitated from these sduticasin ciystalllaa 
form on the addition of mineral acids. It was afanoet 
insoluble in cold water, and difficultly aolnUo ia hot 
water; and, when only once crystallised from water, it 
hni the form of flattened prisms, sometimes more than an 
inch in length. These had a high lustre, and whilo hi thO 
solution exhibited a very beautiful fluoMSCMCB. It waa 
found to fuse at a very high temperaMse, hot to mdeigo 
decomposition before this point was reached. Thcaa 
properties distinguish the new Bul»tance from the amido 
of parasulphotoluenic acid. Its composition was deter* 
mined bv the analysis, 
(i), o 3657 grm. of the substance, thoroughly dried over 

sulphuric acid, wert oxidised in a silver basin with 

saltpetre and potassium hydroxide (Licbig's method). 

I iitrrc were obtmned 1^3 gnns. 6aSO«>o'i4H« 

grm. S. 

(a). 0-5505 grm. of the dried substance were heated 
with soda-lime, and the vapourfc coHeded in dilnt* 
hydrochloric acid. In this way were obtained 
0-261 grm. Pt, corresponding to 0-037163 N. 
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Thcfle uMiilta agree with the fonniila— 

riMil ti'iis I'lrnr.ila n[;rcL<s with the mclhod of foniMtiOll Of 
the substance. We liave — 



Sttipbocolucnic acid. Sulphotolucr.araidc 

v«"4|cO.OH • 

New acid. 

I have given the acid the name parasul^hatniubtHioU 
acid, as indicating the constitation which It undottbtedly 

possesses. 

A compound of .1 similar constitution, but hclnn;;inr; to 
.mother series, i& already known, viz., tl-c so-c.ilied 
lulphohitizamic acid. This w.ts p-( |-areil by LiinpricJit 
and Usiat*, and by Engelhardt.f The former obtained it 
by heatiag mlpliobeiuanide— 



CM ]SO,.NHa 



Of imiMNiium etbj^aoliihabeaiiMie, with poiassium hy- 
dfoxlde: further, hT ttaating the eompcMiDd C^HeNjSO^ 
(obteinol from ral|>hobe(iniinide by treatiag with phos- 
pborae chloride) with caustic potain. In both cases 
atnnonia fielinHiMted. Engelhardt obtained it by means 
of a oeniplicated rea^n, viz., the a&ion of sulphuric 
aahydrideoa henzoaitrile, other product being foimed at 
the eane tiaie. Solphobensamle acid being Mrived thus 
from ordinanr (nMta) lulphobenzoic acid retains, in all 
probability, the mcta.poiition of the snbslitnting groups : 
aadpalthoaeh it is not proved by experiment, it is probable 
that the aimde group is in this case also situated in the 
tnlplM group, and not in the carboxyl. The name would 
Indicate the contrary ; but the analogy that this compound 
•howa with parasulphaminbenzoic acid, in wh:ch the 
amide group is undoubtedly situated 'in the sutpho group, 
leada me to believe that the name rrca, and that 

the name metasulphaminbenzoic aci(i \s ouid bu more in 
aceOfdaDce with the internal charaAer. 

_ To the account given above of the method of prcp,ir.i- 
tiOB and the properties of parasuli'l'.aniinbcnirnic 3ctd, I 
need only add a few details. l or oxidation the 
following proportions were Ua-.nA to be most favourable : — 
To Mgrma. of potassium bicluomate arc t.ikpn 30 grms. of 
ordinary aulphmic acid, diluted with thrtt- times its volume 
of water; this mixture sufficed for the nx;Ll.it;on of7grms. 
of the pnre amide. 'rht- .TmUe is ir.trodi:c'.-d into the 
mixture after the latur bccnn-.e cool. At ti.-st the 
flask is heated by means of a very sm.ill £;.->s -tlmiu-. A 
moderately violent aflion t.ikcs pl.icf. .^nd m a short time 
the amide is entirely rf si^olved ; now in a few minutes the 
separation of the oxid.uiun f.-oJua begins. The mass 
incrcaMs constantly m quanttty until the liquid has the 
form of a thick p:is,ti-. In .ibout an hour from the 
beginning of tlic process llie oxid.-itii ti is tomplrtcri. The 
whole is now allowed to cool down lo the ordin.-iry tem- 
perature, the produi: in filtered off and w.->Mu-d oat with 
cold water, until the \vasli vviiter passes throii;;!) colour- 
less. On the filter is the parasul)ih.\minhen.'oic acid in 
the form of beautiful crj'stals, wluch only lequire to be 
re-crystallised from water once in order to be made per- 
feAly pure. It is easily soluble in alcohol, and cry stal 
lisea from this solvent in smaller cryst;tls than arc obtained 
from water; and these do not exhibit the property of 
fluorescence. It is precipitated in crystals, both from a 
hot and cold alcoholic solution, by water. 

Sulphobenjamic acid cystallises, according to Lim- 
pncht and Usiar, m acalea like pota^Mum chior.ite ; 
aocotding to Engelhardt, in rhombohccrai crystals or m 



needles coasisting of aggregates of small rhombohedfOOS. 
Healed above the mMUng-point, it volatilises in while 
vapours. DhtiDed with phosphorus pentacMoride, it 
yietis .1 number of prodnda, among which is melachlor- 
bcii^oyl chloride. It may beexpeoed that parasulpbamln- 
lienzoic acid will under the same treatment vield aata- 
cblorbencoyl chloride, a point which I shall decida by 
experiment. 
Etk^ l-par<uulphami»btnt9ait— 



co.oc,H$' 

This beautiful compound is the most charaAcri ^tic deriva- 
tive of the acid. It is prepared in the usual manner by 
conducing dried hydrochloric acid gaa into a solution of 
the acid in absolute alcohol, and afterward heating gently 
on a water-bath. Water gives no precipitate in the solu- 
tion thus obtained. The .I'coholic Eolution must be 
evaporated down to the consistence of syrup; it then con- 
geals on cooling, and consists of a mass of fine, colourless 
needles. In %vatcr it is less soluble than in alcohol ; in 
cold water much less than in hot. When boiled with 
wateti it melts in the liquid before dissolving. From the 
aqueous solation it sepaiatesiothe form of long, beautiful 
needles of a siihen tostie. These arrange themselves 
neatly parallel and may attain Oie length of several 
inches. In connexion with the melting-point, this aob- 
sunce exhibits interesting though perplexing pbeoomena. 
In order to be sore that it was aboolutely pare, t tohjeded 
it to re-ciystallisatioo a Dumber of times; though «aeb 
time It was obtained In the Mune form, nnd poaaeeted In 
the highest degree the appeaniace of a chemically fgure 
substance. On endeavoaring to determii^e the xnehim^ 
point, however, I was Boipraed to iad that this varied 
according to cHCnnittanee*. When first heatedjt melted 
entirely at iio* to iiz*; if it were now removed from the 
bath, and allowed to solidify, tt melted immediately after 
at 94° to 95° ; the longer it was allowed to stand alter the 
first melting, the higher the melting-point became, nntil 
finally, in about two hours, it a^n reached ito* to iii*. 
Specimens examined at diflerent mtcrvals showed melting- 
points which varied between the limits mentioned ; every 
time that the substance was melted once and then allowed 
to congeal, and again immediately examined, the melting- 
point was found to be 94 95°. This, taken together with 
the faft that the Subsl.incc \i,'as pure, is certainly very 
remarkable. It is possible li-at this case belongs in the 
same catcirnry with that observed by Zincke* in connexion 
with the two modilicntions of bcn/ophcnoR, which is in its 
turn decidedh- incvpHcable. 

Of iheethtr, sulphur estimation was nr.Adc as follows; — 
0 j:-;>/ /jMii. cif the sr.hit.'inc e, diicd ever Sulphutic acid, 
were oxidised with KOH and NOjK (Liebig's 
method), and gaw o-iqdj grm. BaS04 — 0*03987 S. 
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Eihyl sulphobcnzamate also crystallises, according tO 
the description, in "splendid, shining needles ;" these 
were determined to be monoclinic prisms. No determina- 
tion of the meltin^^-point appears to have been made. 
" It dissolves easily in warm alcohol ; somewhat less 
easily in boiling water." 

Barium panisulp'mmhibenxoaU, (C7HjS04)aBa'f HsO. 
This nit is prepared by boiling the acid witbMrittm car- 
bonate. It is easily soluble in cold and hot wMnr, tad 
crystallises in nodular aggregations. 

The analysis gave the following results : — 

K'l^- over sulphuric acid, lost, at 200% 

o-oiCi Krm. 1I4O; and gave oi-aomgnn. Ba804>a 
•0"i23i3 gini. Ba. 



• JBlffiMwr Btritku, IV. Jabtiang, 
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The corresponding salt of sulphobenzamic acid crys- 
tallises with 4HiU as asoft, wavellitCiCiyatiUlimiBaM;" 
it givci off its water at jio°. 

Ammauium paraiMiphaminbtHMoate — 

'-^^"M C 0.0 N Un- 
prepared by dissolving the acid in ammonia, Jt Cniiy 
soluble in cold and hot water. It easily fotoit Mper. 
Baturattd solutions, which congeal on being disturbed. It 
' crystallises in bcaatiful needlea or long laminit. 

The ammoniom tail of mlpliobeQgMnicacidcryiulliics 
in lainina}. 

The new acid is tilus sufficieiilljr wdl cb9nd«rited M a 
chemical individual by these experioieata s bttt* aa it 
represent i a class of derivatives dilFeriag from otbera in 
tbtir more complicated nature, it deserves a more thoroagh 
aniBiaatioD. It is susceptible to the adioo of ordinary 
reagents, and yields compounda with them. It can be 
boiled with concentrated nitric acid without undergoing 
chaoge, it being thrown down In crystalline form oa tiie 
additloa of water. It i« infoluble in fuming nitric acid 
at Ibe ordinanr tem^etmiaie ; but diaaolvca whea heat is 
applied. On the addition of water to the tolutfoa no pre- 
cipitate is formed ; on evaporating, however, a very eaaily 
soluble, colourlesi, crystalline produA was oMaiaea. 
Fuming sntphnrie acid also dissolvea il witb the aid of 
heat, and aa water givea ao precipitate with tht aolutioat 
it ia probaUa that a aulpho^cid i» fonned ; though ia thia 
coaaeAlon it ihould be retnembered that the isomeric body, 
solpbobentaaiie acid, appear* to yield aulphobenzoic acid 
when treated with sulphuric ttihjdrida (Limpricht and 
Ualar), The aludy of tbeae reaAiona I ahall take up in 
dot lima. ParaMlphaBUBbenaoic acid having a sym- 
naiiical ttraAiure* nw iavestlgation of its sulpho acid 
alibis a fNMsibilitjref throwing light upon the constitution 
of the tfibaaic adds of bensin ; the conversion of the 
two tnlpho gmoij^ into carboxyi may succeed, though, 
after the experience of Ascher* witb aulphotcrflphthalic 
acid, this ia hardly probable. 

I have already stated that the objc<ft of undertaking the 
oxidation of the amides of sulphotoluenic acidi was to 
open another road with the hope of arriving in the end at 
a method for the preparation of orthosulplioben/oic acid ; 
I aho slated that this objed wa^ not .attaint-d. Urtho- 
Btilphotoluenamide still containing; some of iho paramide 
wa» sutjudted to oxidation. It ua'i ininiediatt-lv notici'd 
that, as in connection with the sulpha acids, the action m 
this c.tse was not aa \ olent as in the case of ilie para 
compound. After heating for some time the product was 
examined. The parasuiphaminben/oic at id futitn.-d was 
filtered off, and the filtrat** •ytfai.lod Wiiii eslicr. The 
ethereal extra^, on be1n^; d^stuled, left behind a residue 
consisting of orthotulphutiducn i!ni(!e with a very liltlr 
parasiilphaminbenrotc acid. I l -- l if.tr c.-n ho readily 
removed by re-dis8olving the whole m wAter, adding a 
little al"«aii to ihi' s.ilntion, and then again extra(5ling with 
flher. In tliis way absolutely pure ortho-amide can be 
1 htainrd. 1 his w.is again siibje^led to oxidatron, and. 
after treating for a leosth of lime, no new produA could 
hf discovered ill the 1 n'iid--a portion of the Fiibstance 
only having; been destroyed. Thus wc st-i- thai the con- 
of the ortho-amide is (xacily an.ilopoun to tli.n of the 
torreBpondint; ?!i lfiho .icid ; nnti diis ■--ttv-.'s to strengthen 
the concUss'on n in itfj ird to the crimhift of Oftho 

compounds in p< iit-ral toward oxidisint; apent!>. 

The point* which have brcn left iinFeitled thus far in 
ihia investigation will be considered in a second paper on 
a ba OTMrf e tperime n\s.—Aiit. yown, Sei, 
* 4na, d. Chm. n. Pkttm^ clai., 



ON THBBNBROIES OPTHE IMPONDERABLES, 

WITII ESFtCtAL REFERENCE TO THE 

MBASURBMENT AND UTII.IS.A I lON' OP THBM.* 
By Uie Rev.ARIUUR RlCC, M.A. 

Lecture I. 

Inlroihutii n—Inttr-Rilations — Unils of Measurement, 

" Imponderables," as a technical term, was ia the last 
century a name given to those fluids which were supposed 
to convey cleAricity, light, heat, &c. ; and, because theae 
fluids could not be isolated and weighed, all that mcQ 
received through their agency were aiao aetncd "im- 
ponderables." These phenomeaa are oow regarded as 
being due to motions in poaderable matter, and they 
are considered rather as forces eanaiag motion in thia 
matter, than either as fluids, or aa that which can be 
conveyed, i.e., carried, by fluids. The term is, however, 
retained as a brief mode of expcesslnf the aubjea of thia 
course of ledures, especially as no oaa caa coafideaily 
assert that it may not again be reinstated In the poaitioo 
it once occupied. 

The " energies of the imponderables," then, is a phrase 
comprehending all results of those uaeeeil, aekoowa, 
and, by man, unweighoble powers which pervade Space. 
By such powers, the very sun and planets and stars are ao 
iaflaenccd that they move in harmonious union or ooe< 
ness, and, therefore, the name universe ie applicable. 
With this extensive view of the iaflacilcea Sad afttoiW 
of the imponderables, these leftnies nie not to be con- 
cerned. The bounds of them ait, howeve r , eaaily defined. 
This earth, and that wUeb man can utilise upon it, are 
our limits* Even when thos " eabined, cribbed, confined *> 
to the earth and tbe handiwork of men, still those who 
have pemaed and thon^t over the title, viz., " The 
Eaergiea of the Impoaderablea, with especial reference 
to the Measuremeat and Utillsatiaa of tbero,** may have 
commented upon it in apirit, aaying, "Poola msh in 
where angels fear to tread." When body, form, and 
fashion were first <!ivrn to tbe acberae of this course, that 
great was the presumption, and that great, therefore, 
would be tbe failure, were not noknowo feelings. 

The ceases of such views are aimple and easily made 
clear. Tbe energies of the imponderables have, in one 
form or another, occupied the attention of the most 
thoughtful, as well as the most praAical, men in every 
age. They may not have given this name to the subjeft 
of their investigation, but, call it what you will, the ulti- 
mate source of all power that Nature gives to man ts, tu 
be found in the energy of one or more of those unknown 
agents to which the name of imponderables has been given. 
1 o dwell upon this now would be to anticipate the series 
of leLlares. It may sufHce to slate that the objeL'^ of the 
course IS to bring before you illustrations of the modes in 
whith men have bet'n ltd, or are now bein^' led, to define 
not only tlie wayg, and varieties of ways, in winch each 
impon ier ihle aLt'-, bjt also to estimate bv those meastire- 
menls to w l.icli men appear in matenrd ll;ir,:;«. tlu' amount 
or val.ie i;f the word be preferred) of th.r. work :n material 
ihiD^'s rloiir hythcsc imponderable elenic n 1 . 1 powers. To 
do thii, iiivi .K cs references, peihaps, in a f-.-w w onfs. to 
conclusions :,t \vt, .;h a life of self-devotion to one cause 
may have artivcd, that life, too, beinu aidf l bv the very 
hinhest of cultivated mcni.il irit. rcc licid the capability 
of employing such powers of scient'hc research, the very 
alphabet of which it beyond the attainment of the majority 
i of men. 

\ Whilst thus frankly, and at the outset, admitting how 
I high a class of mind is required for these original investi- 
gation^, it iiiu'-t r'ot h- <'V-.;lo tl;;!t lla- principles 
! whtcti Inve governed the researches of these men, and the 
conclusions at which they have arrived, may be appreciaMd 

I by many minds. 
When the late Mr. Faraday was discoursing "On the 
' ' * ThilCaiiior Lfftartt, dtUvcnd bdoit the SoMUiALi 
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Conservation of Force," he made a stateme nt in relation 
lo an observing and a mathematical mind which will have 
more weight by your generalisation of his WOfds tlUB by 
my dilution of :hcni. Hence this quotatioa:— 

" It may be supposed that one who hM Uttl* OT BO 
mathematical knowledge should hardly assume a right 
to judge of the generality and force of a principle such as 
that which forms the subjed of thew remarka. My 
apology is this : — 1 do not perceive that • mathematical 
mind, simply as aucbi has any advantage over an equally 
•cute mind eet mathematical in perceiving the nature 
and power of a natural principle of aAion. It cannot 
of itself introduce the knowledge of e»y new principle. 
Dealing witli any and every amoant of atatic eledriciiy, 
the inatheinstical mind can, mud tuM, baiaiKcd and 
adjusted them with wonderful advantafit, «Bd has foretold 
results which the experimentalist can do lio more than 
verify. But it could not discover dyaanic etcaikiiy. 
nor dedro-magnetism, nor magoeto-elcdrieiftri or even 




the reaiilts of the power in audi a wonderful mMWer as to 
trace the known planets throufh thdrcoaneeof pertnrbi' 
Uone, Mid, In so doing, ha* dlMOVtied ft phaet befera 
mtltoowii. There may be temlte of the inwitetiaf teee 
of Other fcinda thao ettcadtion Invenehr* m the iqiieie of 
the diaMnce of which It knows aothiog can diaeover 
nothing, and can neither nieirt nor dei^ their poiaibiltty 
or occBirence."* 

InBecnced by ancb viewt aa theoe. It teemed that no 
diarespeft to the highest intelleA could accrue from an 
attempt to nahe clear, even to the lowest, a few of the 
fiuidamentel priadplea from which important traths have 
been evolved. It oraat be borne in mind that to illustrate 
the modes by which these energies have been measured 
and ntiltsed, and not to make any attempt at measuring 
them, is the leading principle which, thus eerlyeanacUted, 
may prevent miaconceplions of the title. 

The very words, " Energies of the Imponderables," arc, 
to some minds, terms and not realities— symbols, like 

Solittcal watch words, serving only to classify their pro- 
(••OfS^things for jdroHi to discourse upon — provinces in 
that latelledaal dreamland m which natural <<cicnce is 
supposed to dwell. To the majority of men, to those who 
toil for their daily bread, and, with all their toiling, find 
but scant supply, the monastery of science, in which her 
monks live apart from the world and all it>v vulgar cares, 
seems a paradise in which is no iinrcRf. Such is only one 
of many thousand delusions. V. -l ir -he thinly-peopled 
world of those who investigate the iaw<, of Nature, there 
are all the pleasures and pains which meet the labourer 
with his spade, the mechanic with his tools, the merchant 
in his office, ortheslale<;nian in his cabinet. It is because 
students and investigators of Nature's laws live much 
alone — because they cui: r.[, i pecies of clanship— 
because there is amongst I ■ r kind of Hindoo caste — 
that they are stMi ::i in i r ' -rt and companionship with 
the toilers in material things. This is much to be re- 
gretted. Although both parties are losers, \et the toilers 
in material things are by Ur the greatest losers. 

Such men as these are the true pioneers of the human 
rate, and that army is ill-dircflcd which allows the work 
of preparation done by it?i pioneers to be so far in 
advance tfi.-it the mountains they had levelled were 
again piled up, the rivers they had dried were again 
flowing, and the thorns once cleared from the desolate 
prairies were again rendering the ground unfertile. 
The men of science are they who give the tap of 
vitality to the trtc of commerce. Socittv ] ]i_ls 
fruit, .ind seldom waters the plant. Such has been, and 
such still is, the c.ise with investigators of natural science, 
if the men amongst whom they live take the fruit and care 
neither for the gardeners nor the garden. 
Look at the world— the bcamiful glass in some of OBf 



stained windows is a lost art. Look at the temples in 
India, illustrations of which the photographs ko truth- 
fully reproduced in this room a few weeks since. Civilised 
Europe and self-satisfied England cannot, either h}r their 
St. Peter's at Rome or those focent produaions which we 
are bound to recognise as the highest attainment of 
national architedure, — the Albert Hall and adjacent me- 
morial,— approach even at a distaace. These temples of 
a religious profession, wiUlwUefa we are not even ac< 
quainted, and of which aa MGOldi lemain, abound in aa 
architefiore with wtJch neither fa hs conception nor in 
its detail have we aught to compare. And of the mate- 



rials the men of that age used, we may say the ttone is 

' _ ' aharpaees still. 

Is all onr dolomite a bastard dolomite 7 Why 



stone still; the sharpness of the carvings is t 



in England obliged to seek for Italians to form Onr i 
— to pour in the clay, and to sculpture the nuutMef ^Why 
do we go to Germany lor oor dranghlamcB, oeredeace* 
and onr mniie, and to Prance for our adotaatenie tad oar 
doigae? 

Oae UkiMfatioa of the aegkd «l obvioosiy tecial gaia 
ban want of tcicatillc attention caanott la this room, fa« 
oat of place. 

The Bode^ of Aria was fanaded ia 1753, and when 
the Bcienttficdiy praAkal and theontical miade of Coant 
Romford and others considstsd on whM bads and whgr 
the "Royal Inidtatldn of GfSM Britain** ahonM ha 
fiMaded, they expteued the oljeAs of tbos fenndfaM a 
Sodeiy wbich should supplement the work of the SoCMty 
of Arts in ttw following title-page to the charter of lloo»— 

ROYAL INSTITUTION 

OF 

GP L AT BRITAIN, 

Fcr DiffusrnK ibe Kiu u Ic-'er »r.d Ftc i I ttai ins lh« General 

USEFUL MECHANICAL^lNVEiNTiONSftlMPKOVEMENTS, 
Apd for Teaching tgr 
Cevasaa oVrFaiMaerHicAi. Lacroaaa asn Banmaaaia 

THS 

APPLICATIOM OF SCIBMCB 

TO THS 

COMMON PURPOSES OF LIFE. 
In reference to the necessity for so supplementing the 

work done here by our predecessors, in order to "advance 
the applications of science to the common purposes of 
life,'" the thiT. mfin-igrri rtaru that "the giving of pre- 
miums to irjv e;jtor^ ;^ us done by a most respedable society 

(the Society of Arts), bat to diHoee kaowledge aeedail 

another incorporation.'' 

Whilst admitting how nobly the Royal Institution has 
done good woik, and how generations yet unborn will 
look back \' r -vercntial gratitude lo the boons which 
those who have liboured within its walls have conferred 
upon men, it is curious to mark how the views of its 
founders, and the one great purpose of its formation in 
1800, are being realised by the Society of Arts in 1873. 

In 1800 the managers of the Royal Institution, as their 
hrst act , constitntcdMurteea comraitieeB, iter the fcdlowiag 

purposes ; — 

1. To investigate the various processes used in meUnf 

bread, with a view to their improvement. 

2. '1 u investigate means for producing chsapaad W' 

tcilious soups for feeding the poor. 

3. Improvement of cottages and cottage fire-places. 

4. Improvements in the construdion of Stoves for 

warming dwelling-houses. 

5. Improvements in kitchen fireplaces and kitchen 

uter. .ir ri ;^r v.ite families. 

6. Improvements of the most useful articles of house- 

hold furniture. 

7. To ascertain, by experiment, the eifccts of vari iis 

processes of cookery upon the food of cattle 

8. Improvement of kitchen fireplaces and kitchen 

utensils used on shipboard. 
g. Improvement of lime-kilns. 

10. Ascertaining the eflecfts of mixing clay, &c., with 
coal-dust and cinders, in (brmiag fiie-balla and 
combostlbla cakeSk 
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AceUtmde and BihyhU of Sodium. 



XI. Inpioviag the compotitkNi of 
IS. Toj MCttttfa jtoJbMt^^ cottagM 

>j. A coMwittM of owdMiiiGt far Um impravMMOt of 
wtftd nmcMjMS of «U dtKiiptiaaa. 

14. A CMmittee for improviaf tM vurl 



, in produciag irgn ftwB it* am* ud ia 
wnddag and reining oiT iioa Mid Meet, 
■ffid one ooUe fbcterochitd of (hit Society pfeacribe 
ha am inty, and, child-like, oegleft that particuUr duty ; 
aad aow that the child bae attained the age of threescore 
ytara aad ten, the BOfaiag mother, by gold medals and 
aMMfgriawards, stena forward to complete the work begun 
hf her faster-child,* and further, by these annual Cantor 
Ledhnca, she now does that which — not being done in 
tSoo— led to the fonaitioa of the ^'Rogral laatttatkm of 
Great Britain." 

This comes of the people of a country allowing the 
science of a country to dwell alone. All advances are 
fint suggested by men who observe and think ; they are 
extended by men who reason and teat; they are utilised 
by men who aA. 

The pioneers of an army are not the fighting men ; 
sailors navigate the ship ; marines do the warfare. 

The men who investigate the laws which govern the 
energies of the imponderables are not the men to utilise 
and apply them. The pradlical knowledge, — the stimulus 
of interest, — the capital of the manufacfturer, are wanting 
to the philosopher ; while the manufa<tlurer on bis part is 
equally in want of the general information and accurate 
reasoning of the man of science. When the commercial 
element enters, and another objeifl of regard is set up for 
worship, the man of science cannot serve two masters; 
he cannot serve science and mammon. The more ear- 
nestly and heartily he server the former, the less he bows 
to the latter. The sers'icc of natural science has within 
itself far more ennobling mental rtrwards than mammon 
can confer. 

Longfellow, in his letter to Agassiz, on his fiftieth 
birthday (sSth May, 1S57/, after alluding to the sacrifice 
he made of his country and his home, for the cause of 
natural history, well exprcsRcs what he feels who, singlc- 
Biiadedi teaches men to read what is still unread in the 
I of Ood. Agaaais ia deaciibed ai^ 

" He who wsndered »w»y and awajr, 
With Nature, the dear old nunc. 
Who aang 10 him night and day 
The rhyme! ol the universe." 

And then comes a reward more welcome than money or 

" For whenever Iba wajr Mcmt lonK, 
Or hiB haart bcftaM to fail, 
Natan ainfs eiMra wonderful Mnc, 
Or tails a sasn ■amllMu tals.''^ 

TUi cwuM of Caatar LaAinsi ia fdattea to dia MSN 
riM «r the hapaaderaUea* ia to he an attempt to oeeooy 
t he bordar«land b c tw an pare adeatific reiearch aad oi 



to Ndal aaadai to ttead, ia f«a» uaoa 
aeatral gnmad, to taoadi oar boat apoa tiM RabKoa 



* A tarn of £500 havinf been placed at the diapoaal of the Coaneil 
•f til* Society of Arti, through Sir William Bodkia. by a (eotlcman 
whs dose Ml wish hia nama to apptsr, far pranotug, by meana of 
priiM or otboTwite, economy in the uie of eoaJ tor doiiieatfe purpotei, 
the Council have decided to ofPer the following prize*:— (i I. Vor a 
new and improved lyilem of (rale luitablc to eiisling ch^ir.nc) a as 
gaaaralJir oooatrvded, which abaJI, with the least amoimt of coal, 
wmmnr asst far warafaig and vcatilating a naekp-Tho Socitty^ 
Oeld ICsdal and Fifty Posada, (a). For a vkw ud impnivsd lysteni 
of gral*, aoitable to cxiatinc chimneya at generally cotulruaed, 
which ahall, with the least amount of coal, bc»t intwir forcnoking 
food, combiaed with warming and ventilating the room.— The 
Bodoty's Gold Medal sad Fifty Pooadi. (3). For the best new and 
toprorad syMaai of s|»paratiM which sball, Iqp memna o( gaa, moat 
clBcieallr and cooaemically warm and vcntiUla a room,— The So- 
ciety'! Gold Medal aad Fifty Pounds. (4). For the best new and 
improved system of apparatus which shall, by means of |(aa, be beat 
adapted for cooking, combined with warming and ventilating the 
room.— The Societjp* Gala Medal and Fifty Pounds, (s). For any 
Mw aad improved (vatem or arrangements, not included Ta Um fora- 
going, wfeidi sball cBcioatly and aconoiaically meet domcstfa 
■The ■oclaty'S OoM Medal aad Fifty Petwda. 



wlilcb diddes the provincaa of adcaee fimo tlioae of com* 
awroe. It doea act aaaife to aajr clain oa the aeata af 
science ; they who hmSA ttaai are walgaaw Co the laugiaad 
and war th l c ai iaunoftaiiijr of a aame. It does aot pio- 
pouad i» coB M w e ffce oe«r modes of aaiaeslaf wealth. 
Tbsgr aiwhsiV their waaldi wko caa. Bat it ioea seek 
to hriBC fofaia theaa whoea d^]r btaad aad ddljr lanriea 
are derived from sdeaee, iflaatiattoas of aome of tfao 
tniths ao which their daily laboar reala. It will try to do 
thia ia plain and simple form, divested of those higher 
stndiea through which these truths have been in some 
measure attained, and in a Utoasand ways extended. 

That the work is one wonhy of all human intdligenea 
may be iaibrred from the official docament given 1^ the 
authoritiea of that incorporation of men who are the real 
rulers of the earth, properly so called. Statesmen and 
politicians may influence the minds and bodies of men, 
but engineers influence all material things. 

The Institution of Civil Engineers, established in 1818, 
long before passenger railways, tele^^r.aphs, fic, i^c, were 
known, and now numbering among its members men in 
all parts of the globe, clearly and aptly defined the objetfls 
of their incorporation in words well fitted to the purposes 
of our present consideration. They then (in 1818) defined 
the objed of their association to be " The acquisition of 
that species of knowledge which constitutes the profession 
of a civil enf^ineer, whereby the great sources of power 
in nature-'), c, ttie energies of the imponderables — are 
converted, adapted, and applied for the use and conve- 
nience of man." 

It may be said, and with some show of reason, when 
the comprehensive title of these le<3ures is considered, a 
little well or completely done is better than much ill or 
very partially done. As a principle in education this is 
a truism which the Committee of Council on Education 
and our various School Boards would do well to adopt 
and illustrate ; but these Cantor Ledlures are not to be 
scholastic lessons ; they may teach, but the primary objedl 
of them is rather to he suggestive of thought — to pive 
the minds of hearers and readers food for rcficflion, 
material for development, to arouse inquiry, to provoke 
investigation; to leave, in fa6, an unsatisfied impression 
that there is more than the Icilurer has expressed — and 
there is much for hearers and readers to consider. If 
thus they only lay in the foundations of knowledge, and 
in rough and sketchy outline show the superstruflure, 
they will have done good service— they will have stimu- 
lated research, and so led to the acquisition of knowledge 
and a habit of mind more valuable far than any which 
can be given from this platform to you who sit at ease on 
those cushioned seats, willing to rest for a while under 
the delusive spell that the Society of Arts has thus 
found a right royal road (and perhaps a pleasant one) to 
leaialng. Such an unsatisfied feeling in relation to the 
eaergiea named, and the measurement and utilisation of 
them« it is the objeiS of this course to endeavour to create. 
If this result be attained, then in those future years, 
f^wa by individual labour present difficulties are qyer- 
come, and light shines where thidc darkness now over, 
spreads, there will hn causa for thanks, where, perhaps, 
wheatlieae leAaras end, an unsatisfied loqgiag augraloiM 
be feuuL 

(To ba contiaafd). 



CORRESPONDENCE. 

ACETAMIDE AND ETIIVLATE OF SODIUM. 

To tkt Editor of tht ChtmUal fftws. 
Sir,— My letter, which does not seem to please Mr* 
Hattleyi has caased him to tedUfy aa error into which ha 
ia reported to bawo fldlaa* 

Aficording to tha ispoct in tha CnKiGiUr Nswi, 
IIr.BarUey said tfMl aamoalalsflwBborthaoaioBof 

Digitized by Google 



8 



ChimUal Notices from Pcreign Sources, 



acctamide on ethylate and methylate of sodium. Dr. 
Armstrong, too, it reported to have obtained ammonia in 

the fame manner. Tiic truth .ippears to be, however, tli,it 
acctamide yields no ammonia by aiftlon on etliylaie and , 
metliylaie 1 i , m l I ntsuda att-iamidc and caustic 
soda yield M.a, a:id cauiitic soda always accotnpanics 
eibyt'ate of sodiuin. unless vcty tpccial pRcattlioin be 

taken to ensure its absence. 

Whether Mr. Hartley and Dr. Armstrong said wlnl tfiey 
•re reported to h,-\\e said, it, a question betweeri tlieni and 
the reporter. My object in writing my leller was to 
reftify an error, and I believe that I have att.iintJ it. — 
I laii ftc, 

J. Alfred VVanklvn. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



V«Nf«r Ihit ktaJOig will tt /•lOtrf tm Mtyd^dic hit cf 
chtmital paftti pubtishtii mtrcoi dmring tit pan wttk, 
»itk ebstra<tt rf alt tvsttfHhlt of aivantagteut atridgmfnt. 
Tks tmo kaif-ytatty voittmti 0/ Ihi Ch«mic*i. Ntws, i»i<A 
(Arir tofiout iadtitt, tnll, tktttjcit, bt iquivaltHl to an 
EMglilk uMum ^ tkt " 3*kn*btnMt." 



NoTi. All <ifi;fc«« ol iMiftntimftnCmiicrad*! 

cspre»icd. 



its Sdtnets, June 9, 1^73. 

Presence of Avic Acid in a Sample of Guano, and 
Remarks on the Estimation Of the Commercial Value 
of Manure* in Accordance with their Elementary 
Composition. — K. Chevreul. — In M/>y, ib66, the autliur 
discovered in the suint of siieep a substance to \vhic)i he 
gave the name of el:c acid. It i.s perfectly liquid below 
and bccomei somewhat viscous at 15 to 14 . In li^Cx) he 
extraAed from this elic acid anotlier ■^ubstanre w hich he 
named avic acid, because it had a snull of b;rds." In 
1871 he accidentally recoEnijcd the s.-ime acid in the 
feathers of an albatross, lie now maintains that he has 
discovered the same principle in Ri:ano. '1 )iis learfs him 
to tirge the importance of inimt- diate or pro.Nimate organic 
analysia as applied to manures in contradistinction to 
mere tlltimalc or elementary analvkis. The most im- 
portant study for the progress oj agriculture is the 
determination of the immediate principles of soils and 
manures, and that of their organoleptic properties. As 
regards manures, the great point is the study of their 
immediate pnnciplcR viewed in relation to the immediate 
principles of the chief arable soils. The author ha« 
shown how soils of different nattjres afl differently with 
regard to the oily principle w I kIi is one of the ir ;rc lienis 
of colza oil-cake. The neglect of the proximate analysis 
of manures explains why avic acid has not been recognised 
in guano. In analysing some new samples of that manure 
from Peru he found avic acid, along with caibonate 
of ammonia in the first, nearly colourless, washings with 
water. Its odour is not disiin<flly perceptible until the 
carbonate of ammonia has been completely evaporated. 
Guano, he finds, can be entirely freed fimn carbonate of 
ammonia by a temperature of 90*. 

Renearehes oo New OtiivativM of Propyl.— A. 
CahottTs,— He prepare! cltMiniun wopyl by aOtnf npon 
mtrcocy propyl with the finely-divided metal at the tern- 
petntHteof 130' to 135" in a sealed tube. It is a colourless 
ti^oUii boUing at 244" to 246% and giving off den»e fames 
Witboat becooiiag ignited. If cooled to - 17° it takes the 
appearance of a fatty oil. Water decomposes it with 
mmace, producing a copioua evolution of gas, and an 
lAnadant deposit m hrdraled ghwina. By a similar pro- 
I he bM prepand (laclnlttm-ethyl ; wbicb bolU betweeo 



185* and 188°, and gives off inflammable vapours. Water 
decomposes it in the same manner at glucinium-propyl. 

It is also attacked by absoUite alcohol, the sides of the 
lube becoming covered with a transparent crystalline 
substance. By acting ■ 1 hloride of silicon upon 
anhydrous propylic cthci tlic author has obtained com- 
pounds analogous to Kbelmen's orthosilici : • :l ' r, to 
the silicic, mono-, di-, .md trichlorliydr;nc5 oi I'riedcl and 
Cf.Tfls. '1 he bodies thus obtained arc silico-propionic 
et.'ier, and silico ptopionic , mono-, and dichlorhyarines- 
Buropropylic ether was obtained by passing very slowly 
a current of perfectly pure ch.loride of boron into anhydrous 
propylic alcohol maintained at a temperature bordering 
upon zero. The compound in question is represented by 
the formula LJuiCdH-Oj.j. Liebig and Wcehter obtained 
a ciyiscalline product, known as alkphanic ether, by 
causing the vapour of cyanic acid to ad upon absolute 
alcohol. Hofmann obi.iined the s.\mc compound by 
allowing alcnhnl to aift upon urea in a cohobator. In 
this case the formation of allophanic ether is con- 
stantly accompanied by that of ureathane or carbamic 
ethfr. The -author, by replacing ethylic alcohol with 
propylic alcohol prepared propylic alloplianatc in nacreous 
laminx, sparingh' soluble in cold wati-r, but readily 
soluble in boiling w.itcr and alcohol, and fusible between 
150° and i6o'. Its tompc sition is C:„H ;„N;(V,. Propyl- 
utclliaiie, CsHgNO,, is (ibtained in the form of long, 
colourless, brilliant crystals, easily soluble in water, 
alcohol, and ether. It fuses between 51* and 53", and 
boils at 194" to 196*. If moist it is decomposed by heat, 
and yields large quantities of ammonia. 

Part Played by Atmoapheric Nitrogen in Vegeta- 
lion.— P. P. Deh^rain. — The author has previously 
announced that he bad ancceeded in fixing atmoa^tK 
nitrogen upon the black inatlera formed dating tkn 
decompoittioa of the hydratea of carbon. In more recent 
experioMnts bn hat ahown thnt thia fintioii taleei pteoa 
at common tenperaturcai and that tt ii doe to tbe fbrmar 
tlon of ammonia. Thus, In one of hia ezperimenta tfan 
absorbent matter was glucose and ammonia; anumnt 0 
free nitrogen at the beginning of the experimenti 38 CC; 
ditto, at the conclusion, at c.c. ; nitro^n taken np, r7c.e., 
or 447 per cent of tbe original amount. The presence of 
cyanides could not he recognised In any of these experi- 
ments. It is established that the fixation of nitrogen by 
carbonaceous matter which takes place at 100° ensues 
also in the cold.'though with less energy. An atmosphere 
poor in oxygen favours the fixation. 

Boiling-Points and the bf olecular Voltunea of the 
Chlorated Isomen of the Ethylic Seri«B.— O. Hinricbs. 
— A physico-mathematical paper. 

Ethylacelylen formed Synthetically, and on its 
Identity with Crotonylen. — f,, Prtiner. — Ethyl- 
acctylcn has been fornu d syn'.lietically by Herthelot, 
who caused acciyU-n to diteitly upon cthylen at a 
d.iil red belt, ffiiionvlin was discovered byCaventor, 
who removed 2 eq',;;v,-:!L[it<! of hydrohromic acid fiom the 
bromide of butylen. The mixture of ct!i> ler.e and acclylcxir 
vas passed ir'fo hf itli s con'aining bromine. The broinised 
Ii<]u;ds, being left for tvvo days in contaA with a slight 
excess of broniuie. .ire passed into tetrabromidc, CaH6Br4. 
On expelling the alcohol and crystallising, the compound 
thus obtained was found to agree in appearance, in pro* 
pertief, and especially in point of fusion with, the tC(fa.< 
bromide of crotonylen described by Caventon. 

Synthesis of Phenylallyl. — C. CbofnacU.— Ths 
author obtained phenylallyl by heating to lOO^ aadnr 
pressure a mixture of equal parts of bmiin, and of 

iodide or bromide of allyl with one-fifth of zinc-powder. 

Combinations of Chloride of Titaniunt with the 
Ethers.- !'. I)em:ircnv. The author h,is formed and 
examined .t r/,mibL-r of ihci-e compounds, which he con- 
siders as c hlorhyilnnt s aii.ilo<;ous to the silicic - iil >- 
h%'drine« of i riedel united to chlorides of the acid radicals. . 

TbB anlphides and avlpl^drMci «f tb« ^itglletaMltiihsOOgle 
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behave with chloride of titanium in the same manner s 
BOrmal ether. 

On Phcnolcyanine. - T, L. l'lii[i<ion. -(see wvii., p. 2^9.) 

Remarks on Mine's Observations on tl-.e Manu- 
facture of Sulphate of Ammonia from Nitrogenous 
Refuse. — L. L'Hotc. — The process for niAni;f.u"t'.inn^ 
ammoniaca! salts patented by Martin, and which Mt:Tie 
pronounces inipraifticable, consists ,;s5L-ntiaiIy in tlic siibsli- 
tution of iime, baryta, &c. for soda-lime, in some ca!,c3 
caustic soda alone is required. The azotised matter is 
first attacked with caustic soda-lye at 10 per cent, and the 
mass i$ afterwards made into a paste with slaked lime. 
On distillation the combustion of the organic matter is a!< 
complete as in the determination of nitrogen by the soda- 
lime process, and the residito cosUiu neither aitro- 
genous charcoal AorcynnMes. 

Determination of Phoil ri i oi fc Acid la MtOttMl, 
Coprolites, Phospbatte lliMtalt, Ac^-Clu IMm.— A 
critique on the Pfocen of Jonlie {CliniicAI* N«Wk, RKVti. 
2*8, 309> 3I4)- cjtnM of ammonift pncett coMittt 
in Heating tbe oanara with ^te atofe «c hvdradilotic 
nd<» and mteriog off the latetulila aMitar. 1^ tte elaar 
filuata is added ammonia* wUcli feaoally Jbnu an 
ateadaat wliita precipitatCi Citric acid is then added 
tm tbt yitelaitata n^issotvea, and any insoluble particles 
are fenloved liy fiilradon. To the filtrate is added sul- 
phate of magnesia, and then more ammonia. Tbe result- 
ing precipitate is regarded as ammonia, magnesian phos- 
phate, &c., is filtered, washed, and calcined. Without 
wishing to show bow this analysis is faaliy, the antbor 
insists, on the one hand, on the solubility of ammonia 
magnesian phosphate in ammoniacal salts, and, on the 
other, on the precipitation of all ilio j^elatinous silic.i, 
which is then estimated as ammonia mai;ncs;an phos- 
ph.ite. To he convinced nf this it sutTices to take a few 
drops of silicate of soda d. luted with water, to add 
ammonia which gives a precipitate soluble in citric acid, 
bat capable of being precipitated afresh by ammonia. 
Alumioa 11: i jr [he same conditions is not re-precipitatcd. 
To give an idea of the error which may be committed 
M6ne quotes the results of an experiment when a fossil 
phosphate, by the citrate of ainnionia proces?. Rave 
70 per cent tribasic phosphate of lime, but by Chancel's 
metbod^ — the btsniuth process -it yielded only 15 per 
cent. The author agrees with Joulie in his condemnation 
of the ammonia process (Bobierre's) but recommcnd.s in 
its stead that of Chancel, which he himself has used for 
ten years, and which is exempt from all errors in excess. 
(We think it deplorable if any analytical chemist is 
ignorant of the means for tenderiog gelatieous silica in- 
soluble in dilute acids, thus avoidiag ttwcfvor in excess 
pointed out by M. Mene). 

Dibasic Sulphate of Lead from Ari^ge. — Ed. 
Jannettaz.— The author finds this mineral identical with 
the bibasic sulphate of Leadbills. He remarks as a strange 
circumstance that the specimens of Lanarkite examined 
by Thomson and Brooke should, according to both these 
authorities, contain a half equivalent of carbonic acid, and 
should yet agree in their charaAers with llw ciyitalB from 
Aridge and Leadbills, which contain none. 

Bstiaet firom Meoaoir on tlic Various Causes 
wUcli Pmdttcc Strokes of Lt^ttninc*— U. da Fonvielle. 
— Th« aatiwrseehs to alaew that two nai|^ibQaring con- 
dadttaf oltlafti nadl poweriblly «■ aaeh ether aader the 
iaflaaoca of a ^adtr<lead, and that this reciprocal in- 
ftiaaMmiiaa aeceiding as they are insulated or conne^ed 
oaa or ethar, ae both, with the common reservoir ; also 
that a thnndoHdond prodacet, Iqr tbe faA of its movement, 
special reaAloos— liltlB the plate of a Hoitx machine. The 
indoAion on the earth's surface he points out must often 
be strong enough to affeA the passage of clouds, giving 
them a greater velocity before they reach the zenith of the 
objeA eledrified, or retarding; thcTi after they have 
passed the zenith ; and thi f 1 : ]■ : ■ : npares with certain 
attra&ioas and lepultious between stars, observed by 



Hansteen and others, and doubtless due to magnetic 
force; which force appears to have been negleAcd as 
being in juxtaposition with that of gravitation: just as 
the displacement of clouds above referred to is combined 
with that produced by the wind. The changes in 
terrestrial magnetism m conseqi:encL' ol star motions are 
analo;^oiis to those which clouds pioducein the cleArifica- 
ticn of tlie terrestrial surface. 

Theory of Sun-Sp0t9, and the Dark Nucleus of the 
Siin.-M. Vicairc- 'lliis note ref^-rs chiefly to M. 
KcspighTs observation of a sinking of the chromosphere 
at the sj^ots. For this to yield valid support to the 
I cyclonic theory, it must be shown (the author holds) that, 
supposing the depression certain, (and it has been 
contested by P. Secchi), it is really due to an engulpbing 
of the chromosphere, and that a turning movement may be 
there observed ; such movement being quite an exceptional 
phenomenon. Further, according to M.r'aye's own calcula- 
tions, the centrifugal acceleration in the solar cyclone would 
be only ,1-, of what produces the terrestrial cyclone. Now 
the depression of the photosphere at the spots, and also, 
according to M. Rcspighi, that of the chromosphere, is 
equal to several thousand; times that produced by terrestrial 
cyclones. Indeed, a fall of 4 c.c. in the barometric column 
corresponds at the sea-level to a displacement in altitude 
of 430 metres OTitl ft of the earth's radius, and it is known 
that there are aour apote tbe depth of which exceeda 
this raditis. Hence "the eeuta assigned for the spots bjr 

M. Faye wouIJ be onlv or nearly — — of the 

intensity required by the phenomenon, hi. Vicaire ad- 
heres to Wilson's theory of tbe sun's composition. 

Researches of Spectnsl Analysis on the Subjaet of 

the Solar Spectrum.— Mr. J. N. Lodcyer. — A. recent 

communication to the Royal Society. 

Reply to Preceding Note of M. Raynaud on the Max 
imum Resistances of Magnetic Coils. — .\! i i M ncel. 

Relation between Electrical and Capillary Pheno- 
mena. — M . 1 .i;ipn^.Tnn. — W'l.cn a drop of mercury in a glass 
vessel and, covered witti sjiphuric acid, is put in commu- 
nication wit!) a point of copper 01 iron pas^in^ through the 
acid, it suddenly becomes mun.- convex, and an electric 
current is produced wli:ch polarises the surface. The 
surf a re cant ration is due to a change of capillar^' constant ; 
tins and the electromotive force of polarisation are con- 
tinc.il functions of each otiier. Reciprocally, an extension 
of surface produced tneclianicrilly polarises it as an clcftric 
current would. M. Lippinann varies the capillary con- 
stant (if a surface of inercury in a glass tube, by polarising 
it with a current from a Daniell element, causing a 
deform.ition of the meniscus. lie construes a very sensi- 
tive capillary cleifkrometer (for measuring elei5tromotive 
forces), consisting of a thin glass tube of mercury, v^hich 
he puts under the objeA-glass of a microscope for observa- 
tion of tbe meniscus as aflfeded by the current. Replacing 
the pile in the above case by an eleflrometer or galvaoo* 
meter, and displacing the mercury mechanically, it can bo 
shown that the ele&romotive force is varied, the quantity 
of ele^ricity being independent of the form of the surface, 
and fiimply proportional to the area. He also construes 
an clc^tr capillary motor. Two masses of mercury in 
acidulated water serve alternately as negative eledrodes 
to the current of a Daniell clement. la each mass are 
partially immersed a set of glass tubes open at both ends. 
At each inversion of tbe cuttSOt one set rises, the other 
descends, and this alteraata movsnent is tmosfonned, by 
levers, Ac, iato one of rotation. 

Magnetic Observations.— M. Diamilla MtUler. — Tha 
authorhas established atemporary magnetic observatory on 
a hill near Florence, and shortly before the recent eclipse he 
noticed a stoppage for three quarters of an hour, of the 
oscillations in his magnetometer (which took on an 
average twenty seconds), and when they resumed they 
1 'L nr .1. mailer and slower. He thinks this maybe 
due to tiie special position of sun, moon, and earth, and 
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rot to the eclipse ; but invites obser\'alion of the oscilla- 
tions of the needle at the approach wf eajh new moon. He 
also gives re'^uits of the second scries of simultaneous 
magnetic ob'-er\at:oris ma;le In various parts of the plobe 
on Oiflobcr i$ list. It appears — (n That the secular 
variation of the: decimation is inversely proportional tu the 
distance of the place of observation from the magnetic 
equator; (2) that the secular variation of the inclination 
is proportional to the extent of their magnetic parallels; 
(5) that the secular variation of the intensity (total force) 
ii proportional to the secular variation of the inclination. 

Spectroscopic Researches on the Fumeroles of the 
Eruption of Vesuvius in April, 187a, and Actual 
State of the Volcanoa*— ExtraA from letter of M. 
Palmieri's to M. Saince-Clatte Deville.— The writer states 
that Ve»uvit]<! has become vciy quiet ; and that he has 
found thallium in most of the fiimcrole ■HbUmattooa (by 
MeAral aDalysis) and, in tomt CMCki a pradad ran in 
Vciufiutt vix., Mric acid. 

Rtimtmit't FMtr Ztitrng^ Mo. si, 1873. 

On Petroleum Bensin. — The author describes the 
petroleum benzin now coming into use as a substitute for 
Wnzol. The new fluid is equally useful for dissolving 
oat fatty and resinous matters, but cannot be used in 
the manufaAure of aniline. 

Dyes for Wool. — Receipts are given for a sulphur fast 
puce, a f.vbt drab, sad green with vat-blue bottom, fast 
violet with v.^t'blue and grain, madder drab, datk green, 
madder ponceau topped with grain. 

Alpaca. — Silver grey and brown. 

Dyes for Cotton. — The editor gives formulie for a dull 
yellowish green, a cinnamon-brown, and a light brown. 

Straw Hats with Aniline Colours.— The editor dlreds 
that if an an'tine colour does not take on from a luke- 
warm Eol.ition, the straw-ware should be steeped in a hot 
solution of glue, then wiped with a cloth, and placed in 
the coleHii>Mth. 

Manufacture of Magenu without Arsenic— 
Meistcr Lncius, and Co., of H(eciMt*on>the-Main, are 
■uuuaiiiAorlag magenta by the aAlon of nltro-benzol upon 
aniliae ortoluidine. Coupler maintains that he patented 
as early as 1S66 a process essentially the same. 

Oil Colours for Printing, — The following mixture has 
been recently patented : 13 parts of varnish (what kind ? I, 
5 of oil of turpentine, i of white wax, 1 of ro»in or, 
instead, boiled linseed oil, i of half-boiled linseed oil, 
0 20 of wax (?), i-qS crude turpentine. SiUc, woollen, 
and cotton t:!-ues can be printed with thii ciHDpaaitioD, 
and the colours do not wash off. 

AnnaltH dtr Chtmu tmd Pharmacit, band cixvii., hefts 
2 and 3. (Neoe Reihe, band xd^ 9 and 3.) 

On Phcnaatbnik— M. Hqfdack,— PbeaaMhreii crys- 
talfiae* in colotKicai» riiiBiiig, occaaioiMlly rather large, 
ciyttalltMtcniei; oielteatgS*! be^etoeabOmefttioti*; 
and paeiM over aaehnttged at hioher tempcrntaret. It ii 
r«a4iJv aoluble in bol^ and moderately in eoH ahwhol ; 
aad drndvia eaiJty ia ethenfaeniol, bisulphide of carbon, 
and (lacial aeetie add. The aoiiitioBadiqifaiyn fine Mae 
flaoNaceaee^ It diaeobaawiA a green eoloar in con- 
centrated aatahociet and alao In nitric acid. Ostenneyer 
and Oraebe have obeerved that a sulphacid and a aitro 
com^und are formed under these circumstances. A 
hydnde of phenanthren is not formed even on the pro- 
longed adMon cf sodium amalgam Vfoa the alcoholic 
aoilntlon, Itt ftimaia is C14H10, and its composition is 
a> foikHm^-Carboa, 94*4: hydrogen, 5-6; total, 100 0. 
The avtiior has examined the picrate — phenanthren 
dibromide, •Ci4HioBr2; bromphcnanthren, C,4lIgBr ; 
dibrompbenanthren, C,4HgBrj ; tribrorophenanthrcn, 
CifHyBrj; the chinon, Cj^HgOj ; and the dibrom . n, 
Ci^HeBrjOa. From this compound the author attempted, 

thoni^ VMaecenfoUy, to ohtidn an ieonev of alirarin. 



On thii Compound C14HSSJ,— C. Paul*. — An account 
of the preparation, properties, and combinations of this as 
yet unnamed substance. 

On Chloroaulphidca of Carbon. — B. Rathkc— A 
lengthy paper, which decs not readily admit of abitraAion. 

Action of Amides upon CSCl4andCSC|a>— B.Ralhi(e. 
—Also unsuitable for absirartion. 

Transformation of Nitric Compounds into Sulfon 
Acids.— B. Rathke.~On the prolonged digestion of nitro- 
formendisulphon potassium, CH(NOj)(S03K)2, in the 
water-bath the quantity of the salt decre.tses, and a salt 
is obtained which docs not contain the nitro group. This 
new salt has the composition of formentrisulphoo 
potassium, CH(S03K)3-|-HiO. 

Researches on the AUyl Oroup ; on jS-BibfOmo* 
propionic Acid.— O. Miinder and B, Tollens.- A kMf 

and exhau'i^'vf r'^r"^r not .Td.ipipd for sb«itraiflion. 

Transformatioii of ,j'-Bibfo,T»propionic Acid into 
Acrylic Acid. — VS'- Caspary and B. Tollens.— The au- 
thors have prepared and examined the acrylatcs of silver, 
lime, strontia, and acrylic methyl-, ethyl-, and ;\'.]'/.-rihen. 

Constitution of the AUyl- and Acryl-Drnvativea, 
— B. Tollens. — A lengthy theoretical paper. 

On Articles of Diet in General, and on the Valna 
of Liebig's Extract of Meat as a Constitueal Of 
Human Food.— Max von Pcttenlu>fer.^An inpontaot 
commnnicatioo, to which we shall retam on a fiitaio oc- 
casion. 

Dry Distillation of Formiate of Lime.— A. Lieben 
and K. raterno.— The principal produA obtained iame- 

thjlic alcohol. 

On Paralactic Acid, the Optically-Active Lactic 
Acid of Flesh.— J. VVislicenus.— A valuable and ex- 
haustive paper. 

Supplement to Researches on Certain New De- 
rivatives of Sulpho-Carbaminic Acid. — MM. Hlasiwet* 
and Kachler.— The authors find that their tcaulte bad 
been anticipatel by Zeiee as ihr back aa tfl^a. 

Spontaneona Combuation of HiQr.— H. Raokew' 
The aathor finds that, in conseqncnce of prolonged far- 
mentation, hay can become transformed into a ifae coaL 
which, when exposed to the air at aomewlMit dcvaiad 
temperatareai aAa aaa pyiophoma. 

BulUtin dt l<i Sod.-tc d'Encountgement f^our Ft»4l$$tHt 
Nalwnate, No. 347, July, 1S73. 

Hote on Rich and Pure Ores of Iron found in 
France. — M. Gruner. — The author points out various lo- 
calities in France where brown hasmatite, manganiferous 
spathic iron, oligistic iron orCi and pure magnetic oxide 
are iSnad in qnamiqr> 

Ocaniei*aAMai«lntforTeatIng the InflammabtUty 
of Petroleam Oils deatined for Lighting Porpoaes*— 
Report by V. de Lnyaea.— A small cylindrical receiver, of 
metal, ia closed by a MovaUe lid, provided with a circular 
aperture in itt centre. Thia receive ia filled to two-ihlrda 
iu volume of the oil to be tested* to that there lematea 
between the M and tha Mrface of llw oil a apaeo fnH of 



air. with which the inflammable vMOMt fandtM by Aa 
oil may mingle. A tube, soldered to the bottom of the 
receiver, holds a wick, whose upper estrenity la In the 
middle of the aperture in the lid, whHal a thenwmeter 
plunged in the oil gives its temperature. To make a lest, 
the oil is poured into the receiver to the h^tfit required ; 
the wick is saturate with it, and lighted. Tae oil of tbe 
wick, burning, heats the oil till the temperatare is reached, 
when inflaininable vapoara are given oA A alight ex- 
plosion then ensuee; the wick is extinguished, and the 
degree on the thermometer is read off. Petroleum -oils 
sold for lighting purposes in France are required to be 
colourless, to weigh 800 grms. per litre, and not to inflame 
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ABRIDGMENTS OF PROVISIONAL AND COMPLETE 

SPECIFICATIONS. 
An imprevtU clinical IhtrmomtUr. Henry Joacph Frutoit Huber' 
Fovaaiu. larfiul iostromcnt maker, 62, Strud, Hiddletex. Norem- 
bcr 29. 1(7*.— No. 3J9I. Tbif invention contiitt in makkoc clinical 
tbcriDomeun with one or more flat tidei, or placing projcAioni 
tbtrtoa.tokccplbRD from roHini apon any ttnooib or inclined turUce 
upon which they may be placed, and thereby bciog broken. The con- 
tlr«<tion preferred is s sinclc flit surface !u foim the back, the front 
being semicircular nr -t an\ curse, tJ-.ir. mice combinini; with the 
•ccuri ly from roilini;, due to ihe Ha! turl.icc, the advantage of making 
tht indci appear more ('rumiiici;!. 

ImpruMtmtnH i>i mufinctu thttiifiutu pUilin. Philip William 
Saynoar, Sorrejr Lane, Batterica, aarrcy. Nortrabcr »g, tt^a.— No. 
jteo. The iDvention conaiata in forming a tberapenlle pUatcr of ■ 
eoBpowlioo of iroo-filinga and any luiiabte adheaivc matter apread 
npoB a woven fabric, said iri n-hlinK* I ring afteruarda magnetised. 

A nm and improriJ mithod of and apparatus /or ilainmgordytittg 
M/vr/j and all olhtr aottn labrttt, and jor troduc\ne detignt and 
fifUTtt therton. Jobn Carter Kamadcn, manufa^urer. Smith Houic, 
LightcliBe, Halifai. and Jaroet Marsland Ttnliaxl, wcrited.apinnrr. 
Bowling Hall, Bradford. November 3U, N'n. 3616. We 

Btiliie and apply, for the purpoae of aiaining or dyeing pile fabrici or 
Mber airailar gooda, the diffcreat ^aaea and va^ourt which ariae from 
Ike alow combailion, decompoailion , or dialillation of the organic 
produAs of ligneoo* origin, or any other combuttible from which the 
different hydrocarbon gaaet and volatile produdioni can be evolved. 
The gaaea and vapour* are cauied to paia into a receiver, within which 
eondeiwalion takea place, and a coloured deposit be found upon 
the fabric placed therein. For producing patterns stencil platet or 
aom (imiwrly contrived patleraa arc laid upon the fabric, in wbicb 
COM Ikt wImI* of tb« fabric will b« coloarcd ^apt wbcratbapatlans 
an. Thia method ia applicable to other iha^VOe fabrlea. 

Nf9 and imfmftd mtthtdl or f-rocissrs of and apparalut for itaintnf 
•r dfling ftbroutfilamtntt Whtn in tht raw or uhtn in a partly prt- 
partd Halt. John Carter Ratniden, tnanufaAuier, Smith Huute, 
Ligbtetiffe, Hahfai, and Jamea Maraland Tankard, worated-apinner, 
Bowling Hall, Bradford. December 2. 1872.— No. 3610. The 
aaid fibroua filamentt are firat aaiurattd cither whollv or in part by 
aome chemical aolntiun, aay of acetate of lead.diaaolved in water, and 
•rn then placed io an air-tight chamber, and are aAed upon by the 
gaaea aad traponn ariaing from the alow combuation, deconpoailion, 
or diatillaliea of the organic produfta of ligneoua origin, or any other 
corabuitible from ohich the different hydrocarbon gaaea can ba evolved 
after the manner described by us ir. a proviaional apecificatioa flied in 
theCreatSeal Patent oacconthe3otbdayofNotrcnber,ito>. Iniome 
it will be found adviMM* 10 3i«pMM •iMtHbar wiw th* nic of 



tht Mid faaaa and vapoin ud tbm mm iMalvm^and «■ tM Ui cqoi- 
vakal MaolpbUa of carbon. 

Th* prtparatian ef an txtract from Ika ttrritl tka tmountain ask 
MyrMi) (QemaD, Ebemehe). ChrUtian v«n Henninft, Hanbarf. 
KcenbCT x, 187a.— No. 3618. The objcA of thia inventioa ia 10 pre- 
pare M eatraA from tha barriaa of tha raooiHaiii aab, auitabla more 
MMdaUr tM Ma* «Md ta mm* of cold* and iaaoeniaa. 



f n^miniMiall fit <A« MMb at mad apparatus for preparinglimi for 
Iht trialmtnl of trwagr. Maior-General Henry Young Darracoti 
Scott, C.B.. and Thomaa Walker Scott, Ealing, Middlcaex. Decem- 
ber 4. tt72-— No. 3670. The main cbjcA of our invention ia to 
Monomiae labour when trMting sewage with lime for the mrpoir of 
defecation and utiliaatiOD. Tanks or veiaela are used with atirnng 
■pparatua with borircntal or inclined atmt, from which are aospendcd 
metal baikets or perforated boiea containing the lump lime. 

A ntw apparatut jor diitiUinr, conttnlraUng, and tvaperating. 
Plwnham UaswallLyte,chemiat,oi the firm of SlorckaBdCo.,AsaUfw, 
Praacc. (A communication from Henri Storek, Edoaard Hcotaeh, An- 
gMta Heotsch, Andri Lutacher, and Frederic Grinin|cer, conttituting 
the firm of Storck and Co , and Armand Decottegnic, manufa^urer, 
Aanitrea, France). December j, 1872.— No. 3683. The fealurea of 
Bovelty of Ibis invention conaiat essentially io dMilliagt etraporatiag, 
and concentrating liquidi in improved apparattM, Ow priociple of 
which conaiata in a mode of heating (under increased or diminiahcd 
pressure, or in va(no) certain cylindrical, conical, or rounded >ur faces, 
and bringing the liauid to be treated into contaft *ith those lurracc* 
In thin aireama or films, ao that the liquida in paasing over s large 
ntent of beating surface may be rapidly diatilled, evapoiated, cr con- 
ceotratcd. Tha haaiiog surface ia divided eatcriorljr into compart- 

■Moia. which nttto theUtirid tai ^ — " - 

ia completed. 
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ERNERS COLLEGE of CHEMISTRY. 



EXPERIME.NTAL MILITARY and NAVAL SCIENCES, 
under the dircaioa of Professor B. V. GARDNER. F.E.S., dtc. 
•f Ita iMaBoful rMjrtechBie iMliHttiMnd the S^Mml College. 

Tke Lebormtoiy tad CImu Haawmvpn lniiitlossjB.,«id 
and from ? to 10 nm.iMy, 
Especial facilitiM ttt pes 
eaaainalions. 
Psiealc Pupils will Bad 

^^s^^aad Pnftkal lumilgiltoM tmmtktt with 




A nalysis of Food, Water, and Air. — Mr. 

WANKLYN haa opened a Laboratory at 117. Charlotte SOMb 
Fitxroy Square, and ia prepared to give Praftical Instru^io* {■ 
Chemical Analjraia to Medical Oflkcra of Health, and 10 
profMlaiBieQiriaMaha Iba dattea af PahUcAuHlfala udar 



W 

"VTorth 'London School of Chcmistrj', Phar- 

•^^ macy. Ac— ConduAed by Mr. J. C. BRAITHWAITE, for 
tkirlttn fiart Primeif^ Imhmttar is the Laboratoriea of the Pharma- 
ceutical Society of Onai BriMlo. aad Oaamaualer cl Praaieal 
Pharmaqr, PhaflMceatical Latia, ae. 
The Saaiioa ityi-iSrj will ceamaBea oa tk* tat of OAoW 

when — 

I The LABORATORY will be open at 10 a.m. for InstruAieB to 
Pradical Chemiatry as applied to Pharmaqr, Medioaa, Asafyaia, Ac. 

Terms moderate. 

The CLASSES will meet as usual. 

The CHEMICAL and TOXICOLOGICAL CLASS a« Moato 
and Thursdsy e\rninca at h P.'"'. commencing OAoberiat. 

The LATIN CLASS on Tuesdays snd Fridaja at 8 p.m., com- 
mcncine Oftober mA. 

The MATERIA MEDICA and BOTANICAL CLASS, every 
Wedneaday and Saturday at 8 p.m.. commencing OAobcr 3rd. 

The BOTANICAL GARDEN affords to StudenU dcsirooa el 
acquiring a Practical IC«o«<<4r«(/B«fmy evin faciliiylordoiaff M. 
During the Seasoa BOTANICAL — *»— — 
Saturoajr at 10 aA. 

Faa M either a« tfm 

Pupila Ma cater at aay faried M I 

Fm maaf la|MUi*«dlMMiH, 

PRIVATE TUITION feritowBrt EMiiaaliBM al the tociety, 
the Modified Baaniaatlea. te. 
LtUtn i/fafirfijr aAoaM ha tuampamki wOh a Utmpid Manta^ 

Addrees— 34. Kshtism Town Road, N.W. 



BXCUBSlbMSan 



R 



03- a 1 

Strc 



DOW open, 
S&AVl 



Polytechnic Institution, 309, Regent 
et..>LabotMaiy (aDiiialy ta4liad| aad Clan-lMMBa ana 

ASSAYS, ANALYSES aad laveitigatiatt 
PATENTS coadnaed. 

Pnpila recelvad far ClaM and Piinia SlaAr> tPcaial i 
offered to panam piarwtas tor GOVBKNyHMT I 

TIONS. 

snSSl £< phvuSl* ** ******* 
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»Mjja«Aadua,an4r (• Pntaaer B. V.Oaasm, PJkS. M.SUL 



South London School of Chemistry * nd 
Pharmacy. i>irrclcr-Dr. JOHN MUTER, F.C.S. 
Hours of Lefturc for Session 1872-73 S— 

Chemistry f Inorganic) 10 a.m. 1 Materia Medica .. ., 4 p.m. 

„ (Otpabic) a paa. Pharmaev » p.m. 

Balaay (Smaur^) . . 11 a.m. I Clasaics Uunior) . . . . 9 a.m. 

•> <SjF«aaMl|i).. J PA. J „ (Saaior) .. .. 4pja. 

LabaraiBi i i a y aa far Pwafcal O eai iaUy frwa to tlW 4. 

This School aftirda the mMt eligible opportunities lor obtsining at 
nnca a rapid, complete, aad praAical knowledge of the aubjc^s taught. 
All the feet are perpetual until the cxsminaiion in view it paascd 
without reference to time. Country Students viBitinc I.nnJon are 
placed in Lodgian registered by the Secretary, m here 00 imposttiona 
an a a fl M a aiata pnttiaad, aad waere the pricea era all aa a *— J 
nadarataiaalek PtorianBa,applrl0tbeDireaar,ort« 

W. BAXTER, Secretair. 
231 and 283, Kenningloo Road, S.E. ' 



q^HE LIVERPOOL COLLEGE OP 

■A CHEMISTRY, 0. Dlxe Strskt, Ltvaaroot- 

Spadally Oaaatadtolbe Study-of CHEMiSTRy.TKCNNOLOOy 

and ASSAYING. 

takMBMn ay aalSw athot Um Yett. 

MARTIN HUBPBV, P.C.8.. Ac, Prindiial {BMCMasrto the IM» 
»r.SaaaioAN Uusnuktvl. 

A Special Laboratoey ia devoted to Commercial c 
description, and to Mineral Assaya. 
Manufacturers' and Smelters' Analyses and Asaaya und 

Cfintraa. 

Patenlcca and Inventors Advised and Assisted. Works ■■J maaa 

Tha Btaftiasaf MaMfadurers- Plant Sapa(viaa4,4tb 
Trrma aad Pete very mooikate. 

Particular* and Full Prcspc^us on applicalias tO 
The Principal, Maktiw MuarMT, F.C.S. Ac 

Tor Sale^A Set of IfetaUtc EtementiTin 
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Advertisefttents, 



f ClItMlCAL NtWt, 



ETHER SULPHURIC, 

FOR REFRIGERATORS, ANESTHESIA, &c., 



PURE FOR MspICIMAL U8B8. 

MiKOFACIORED BT DU^N & COMPY., 



AU Lalten to be addressed to 

10, PRINCES SQUARE. FINSBURY. 



MANUFACTURING CHEMISTS. 

At thbir STIRLING CHEMICAL WORKS 

8TRATP0RD. 



FOOT, BARRET, AND TEMPLE, 

BATTERSBA. 

ACETIC & NITRIC AG IDS. 

UANUFACTURBRS OP 
HYDRATE OP CHLORAL. 



ESTABLIfBaD 1798. 



ROBERT DAGLISH & CO., 

BOILER MAKERS, ENGINEERS, AND 
MILL-WRIGHTS, 

brass amd ironpoundbrs, 
St. Hblbm'8 Foundry, Lamcashirb. 



T lEBIGCOMPANYS EXTRACT of MEAT. 

' —Nona gcnuia* «riUMMit th« InvenMr^ limimil* in Mae beirg 
on the Traiie-mark Ub«1 ami outer eo««r. Part coptontd Bnencc uf 
Bed Tra, crcrncnt economic flavonnog ■tock farMwpa, 

"Food (ur ihe nervts." (Licbig). 



''ater-glass, or Solubto SilicAtet of Soda 
and Potash, in lam or •mil mtntltlcs, and altlnr mU' 

or in aalut.on. at ROBERT RUHMBy'SAnhrick ~ 
Worka Manchotrr 



FLETCHER'S NEW UNIVERSAL 
FURNACE (GAS) 





Maker, of every description of Chemical, Colliery. Copper Ore, Gold 
Mining, and Glaas Macbitkcry, incladini; Crown, Cerman Sheet, aod 
Plate Glasa Plant, as supplied to some of the largest Fiimsin Unghurt, 
Ueland, Scotland, and Wales. 
Msker* of tli« UttM laprovcd ^cvolviag BUck Aih FttiMM, 

with Sicmcns'tPtlWtOwAlCMBnBHt,M4MaMdilltlwMamte> 

lure of Soda. 

Improved V«l»» l i M AItBHj"—»— Acid FawiM, Air 
Agitator*, Cowfnnm for CelHctta*. aad W«ldm'k Patnt CW i il — 

Process. 

Caustic, Chlorate, Decomposing, aitd OiaBcAua. 
Ga> Pruducera for Heating Fuinacea. 
Pyrites Uurnert for Irish, Norwegian, and Srsni»h Ores. 
Retorts, Acid, Gas. Nitre, Nitric Acid, and Viiciol Kciining, 
Improved Steam Superheater* for Kctia Ke&niiig, Ac 
SofplHUPaB*. 



•( Onlm> 



Wtt HVPFLBS. CRVCIBLB8. LADLBS, and general purpose*: 
ftqiiiring neither blast nor attention, and working at any required 
Itnperatara with certainty. 

Small sixes for Laboratory work. Large (iac* for bras* and iron 
caatings, reducing photo, waale, photo. eaanwUing, assaying, and all 

Girposca where csa<l result* ar« required witl^ou coastant attention, 
ore ibM Aftccn bvndtcd of ibete f umMci arc ao«r ia «••> Oiawiags 
■addwriVtlmalfMhrpott. 



THOMAS PLBTCHBR, F.C A, 
13, BOLD STIIEBT. WARRINOTOIf. 



p hloride of Calcium (Purified Muriate of Lime), 

^ total {MolnMe impntitica mdcr ^ per cent. 

CHLORIDE OF BARIUM (Mtiriaie of BaryU), free from Im 
and Load, total impurities, water excepted, under i per cent 

GASKIiLL, DEACON, & CO.. 
ALaALi MAHL-rACTi;REtiB Wmxrs. L»NCABmi!». 

Silicates of Soda and Potash in tlu- state of 
SulijL> (;;iii.v, t ii. CUNttNTKATLU SOLUTION uf fiiil 
atlatiiy, suited for the mai>ul«<:tuce of Soap and other purposes, 
nppUM bwi tw a bg W. OOUaSb aad Soaa, WidMa 
SoapatsTt Wantagton* 

LoDdoB Agent*. CLARKE and COSTE. 19 and as, Water Lar.o, 
Tower Street, E.C., who boldatocfc ready for delivery. 

CCIENTIFIC PRESENTS.— CoUet^ions to 

ICuMrsle " Lyell's Element* rf Genlog)," and facilitate tbe 
impi run', study of Mineralogy snd Geology, can he bad at ^, 5, 10, 30, 
JO, to }oo guineas; also singTe specimens ui Minerals, KikIm, Pusaile 
and Reccat Shells. Geological Maps, Hammers, all the recent pub. 
licalioD*, Ac, of J. TLNNANT, Miacralogist to Her Majesty, im, 
Siraod.— Private InttruAion i» given ia Geology aad Mineralogy eijr 
Mr. TcaDanl, FitOiS,, at bit tcaidcac«i I49k Siraad. VfjG. 

PRACTICAL CHBMTsTBy! 
• LAboralofri 6oi Cower Suwi^ P ad liif d 8««af«i W.C< 

Mr. Henry Matthews, F.C.S., is prepared 
to give lD*uoAioB la all brancbe* ot PRACTICAL 
CHEMISTRY, particviarty ia it* application to UEDICINE, 
AGRICULTURBTatid COMMERCE. 

The I.shoratory is open dsiiy, except Saturday, froi:i ten t five 
o'clock; on Satuiday, tium ten nil one o'clock. 
Mr. Matthew* (• alto prepared to undertake ANALYSiiS of every 
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THE CHEMICAL NEWS. 



Vol. XXVIII. No. 711. 



ON A 

CURIOUS REACTION OP BENZOIC. SALICYLIC. 

AND HIPPURIC ACIDS. 
By i. L, PUII'SON, Ph.D., F.CS. 

WuBN benzoic acid and glncose, in the proportions of 
about 3 eauiva. of tbe fipnBer to 1 equiv. of the latter, are 
mixed with a laiM exctn of monohydrated sulphuric acid, 
and the mixture la aBghtly wanned, a fine blood-red colour 
is developed, very similar to that produced when salicin 
or willow-bark are touched with concentrated sulphuric 
acid. After a while the mixture becomes brown, and then 
blackens. Benzoic acid alena doee not produce this 
leadioii. It matters little wbather iIm ^neoie iaartifieial 
or oatoral. 

Salicylic acid, with riuioie. treated In the aame maiuier, 
presents the iane mai&oB in a aiill more decided nanner. 

Hinporie acid, with fjocoeo and satohorfe add» dvea 
firtt a clear bioini miaMie. tn whldi alao the UoM-red 
colour iOBii davdopea iteelf-. then the whok mass be- 
conea biacic, ahd evMvaa a large quantity of an odoorless 
aod eoiow^ gaa. TUa faa ia not ahwrbed by water 
Ml bjr potaah. and ia iafawmablei boming with a blue 
flame : I conclude that it ia chtefllf oxide of carbon. As 
the reaAioB continuea from this time, after the source of 
heat is withdrawn, the mixture soon becoaea very bilt. 
and then sulphurous acid is givea off also. 



phatc r I 1 :ind filled with hydrogen, was likewise heated 
to 205 L. lui twelve hours: a quantity of sulphurous acid 
was formed. (4). Two similar tubes, containing the same 
salt in " air," cont.iined no sulphurous acid, (5). With 
dried ferrous sulphate, similarly treated, no iufphllioat 
acid was produced at that temperature. 

I intend to pursue this subje(fl further, and to investigate 
the efTeft of ri.7if^n< hydrogen on sulphuric acid of various 
densities, at the temperatures of their boiling-points. 

This will, I cxpeift, afford an explanation of thf fatfi 
that sulphuric acid, even containing a considtralii : [ 10. 
portion of water, yields, when heated to the boiling-point 
with sine; net bTorofeo, hat tnlpinnrMUi add. 



ilOTE ON THE NESSLER TEST. 

Bjr J. ALFRED WANKI.YN. 

Ik the course of the variona controversies relating to tho 
water process frequent mention has been made of the time 
required for the development of the Nessler colonr. 
According to some experimenters, a few minutes 
for the full colouration ; according to others, haJfl 
or more is necessary. 

These diflTerenccs have their origin in difl^noea in the 
quality of the Nessler reagent. 1 have known two Neaitar 
reagents which, although In the course of honra giving the 
same depths of colour with the tame qoantltf of anuaoaia, 
required very different times for the ptodudion of the 
cdouratlon. One sample of Neaakt reagent gives iu 
maximum of colour aunoat immediately, and another 
•ample ufcea a quarter of an hour or an boar for full 
development. 

To jt great extent, theao dMRtttncea depend upon 
whether or not a sufficient fuaDtttyof aohition of corrosive 
■abllnate baa been added to the finiahed Neaaler reagents 



PRELIMINARY NOTE ON THE REDUCTION OF 
SUI*PHUKIC ACID BY HYDROGEN. 
B) 0 J. WARNER. F.CS. 

For several years past I have used a method to avoid 
percussive ebullitiun in distillation, which I have found 
very satisfaiftory, viz., that of p.isiing through the liquid 
in the retort a slow current of some inert gas which is 
easy of preparation. Dry air, carbonic acid, and hydrogen 
are those most generallv applicable. 

I had frequently distilled sulphuric acid in a current of 
air which had been previously dried over calcium chloride, 
bat on using hydrogen I find that a large quantity of 
sulphurous acid is always evolved. 

This reaAion appears to commence at about 160° C, 
and the quantity of sulphurous acid formed increases 
with the temperature, but at no point was the decompo 
sition complete. At temperatures near the boiling-point 
aulpburic acid always distilled over unchanged. 

Fearing that the reduAion might arise from the pre- 
iMCe of hydrogen sulphide in the hydrogen, produced by 
aolpburoas acid in the acid used for its preparation, I 
ftmti the (;as first through a solution of lead acetate, 
and then over calcium chloride, when the aame reaAion 
ensued, although the lead solution was not blackened. 
Every precaution was taken to avoid the contaA of cork 
or iodia^mbbei with the acid vapour, the hydrogen being 
paaaed through a glass tube ground into tne hack of the 
retort. 

In some measure to confirm thisreadioa,! beaied (i) re- 
distilled sulphuric acid in an atmosphere of hydrogen, in 
a sealed tube, for twelve hours, at a temperdtute of 305* 
C. : when hroken, a quantity of sulphuroua add was 
fannd tn the tube in the gaseous state. (2]. Two aimilar 
tubes, cohtaiaing the same add in air, heated at the same 
time to 205* C, contained, when opened, no aulphurons 
add. (j). A amied tube, containing bjrd(o.poitas^c att|* 



Wfaether (he Uttdttith^ tahea a cennieof minutes, or 
whetbw it takes an hoot, b a matter or vital importance 
to those persons who are working the ammonia process 
of water analysis ; and dnee toe employment of the 
ammonia process has become almost universal, I have 
deemed it to tw worth' while to dire& attention to the 
necessity of a careful preparation of the Nessler reagent. 
I have, moreover, made arrangements with Messrs. Town- 
son and Mercer for the sn|>pfy of auick Nessler reagent 
at the rate oi twenty shillings per utre. Those chemist, 
who do not feel disposed to take the trouble of making the 
reagent tliemselves have now the opportunity of buying it 



MOnsbNVlH' 

ANALYSIS OF ANIMAL CHARCOAL. 

By JAMES M. MILNB, Ph.!). 

Two papers on the above subjeA have recently appeared 
in the Chemical News, viz., one by Mr. T. L. Paterson 
fyol.xxvii., p. 1 11), and a short review of the same by Mr. A. 
S. Wilson (vol. xxvii., p. 225). A somewhat lengthy dis- 
cussion on the same subjed has also been carried on, in the 
pagesof the " Greenock Sugar Trade Review." between Mr. 
Peterson and Mr. Murphy, of Liverpool, the pradical resalla 
of which seem somewhat small when compared witb the 
amount of noise made. Some of the statements made 
arc, to say the least of it, rather novel ; but it is a pity 
that a scientific discussion should be allowed to degioo- 
rate into mete personal wmni^ttg, not te tpMk of dofgerel 
rhymes. 

With the view of satisfying mysdf M lotho tMnai^ 
of some of the points in dispute, I have racantlf made n 
considerable number of experiments. These have been 
mote especially direAed to the deteminatlon of the 
molatnn in eamples of new cbar» and the prsawiM Qf 
organic matter aoloble is water. 
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In OM Ofhto »plic« to Mr. Paterson. Mr Murphy 

withwhich new char ha. been treated » strongly nlknl.ne 
Jul therefore dissolve cpprmabU qunnUtus of orjanu 
matur from a paper filler. He thui accounts for the 
wSwc oTg«n.c Liter found by Mr. Paler.on m h.s ex. 
Mriment.; I confea. that I. for one. have yei to learn 
[^M the «*w char i. Urongly a!k.h,u, mn^h 

mnr^ that it wlll dlMOlve filOa papeT. In order to set 

nrrlinent waa nuHitV-^ grms. of a •ample of new char 
Sfere treaff JtSIS. and the liquid filtered wuho.t 
The Je ofpape" Se nick of the funnel being stopped 
Juh r^ceniFy ijn ta%A«.to.. The filtrate. wh>.h vva. 
SwlourleM, and only very feebly alkahne. wa. care 
?„l y evaporated to dryncM in « weighed platinum baa.n ; 
the reai^Te dritd «k W C weiehed, and caul, sly ;g 
iited The conlenlt oftto ba.inllackened q-'e rjcep^ 
tiblv and on the IfMiliMi being completed, and the 
capwleTeighed. tli« Wraa found to be o-.ia per cent 
"KuU rorreaponding very closely with that gtven by 

" aK5? the" m^S^r in ««iple. of old or uaed char 
c.n be clrreaiy deteiml««l «t aia* F.. it i. well known 

of the whole of the water ftwn oew char. In h«« "» 
tiona for the analytia of bone-black. Fresen.ut give* i6o 
C to i8o* C (3M« P. to 356° F.) a» the tcmpemture at 
Si;irhfhe^oi.L«.ho«liU«*U^^^^ 
Dr. Wallace, ifi « (MtpwOB '* ^•'"•l^baTOal . gav^ It 
his opinion that > tgai|WI«t ttW j y to» tUa 350^ F. 
was nccesMfy. Mf. PaMfioa, bowcvcr, coHMoen 350 r . 
much too hiSh. and snOdent to imf ft WftiOO of the 
organ s: mafter. He co«Mt«.th«t £v« Ww to 111. 
wftcr-bath at aia' F. is all that is necessary, and assert, 
Ihat char, during the process of pounding, always loses 
« "er Now. while it is quite possible that tong-cont.ntied 
Sng in a warm atmwphere may have that effeft. it is 
§[fficuU to understand how a potwa aiihrtanca like char- 
coal which retains water ioiMwbat pewtt«l»tly. should 
" c some of it. durin. tha abort lime neeejaary ibr re^ 
ducinK it to powder. On the coiilrary, wf "honW ralbei 
eS a slight increase. That this 5» really the caw. the 
rtsults of Mr. Wilson's experiments, a» well a« my own, 
stem to demonstrate. The following experiments were 
made with reference to this part of the aubjeA :-- 

r n). A sample of new char waat*keo./nd one-half ' 
r.-l'r -1 to powder; both were placed in tightly corked 
b ^1 2 grttis. of each were weighed OUt «ld kefrt in 
the water-bath, under precisely simUar CORditioiM. TUB 
I0H Of wtifbt waa aa Mlowa 



through the lid. For teropenrtwti not owr jjcP P. * 
glaaa tube of thU fenii , n ia «tfi»I. 



After I how .. 
„ 3 houta.. 



Uiiffmad. 
4-67 per cant. 



Qraoad. 

4*91 per cent. 



Aei« wtt no Antber iMafn either ease 



:ni 

thermometer being passed thro.igh a cork, bttt for Wgber 
temperatures a pl.iin tube is to be preferred. . . , 
A great numbt.T of experiments, were made with thia 
apparatus, in order to determine the water bydireO 
weighing, some of the results of which are given below, 
Two.grmi. beaud in the air current— 

V141MMI. Gmma. 
At 350° V. for IS minutes gave 6 50 per cent. 6 52 percent. 

Vso" •» 10 m. longer „ 7 01 ,. 7"o7 ■» 
„yKf ,, 10 .. 7*'7 « 7 »9 .. 

B - (i). Another sam^ «f nvm «bar (foreign) waa 
subjeaed to the same mode of traatmeiit.' , . 

1 wo grmB. of the nngiwind aamide placed in the 
water-bath lost — 

la I hour .. .. 3 23 per cent. 
„ a hours 3'^9 <> 

» 4 n •* 3"3t " 

■1 5 ft 3*3° " 

After 5 bowa tbera waa no farther loss. 

(-2'<. The same quanttty was placed in the air-bath. 
At 250" F. for 15 minutes the loss was 3 92 per cent. 
I. 350^ » 30 .. " •» 

m45«2 " ^° " " i^i " 

Per cent. 

2 erma. boated dirtaiy to 500° F. for 20 minutes lost 5-43 

a .» n y»* " " " 5 

2 „ „ aoo* „ iom.lonfler „ s-a* 

(3). Two grms. treated in air-current— 

At 250° F. for 15 minutes gave 417 per cent. 
•< 350* 15 longer „ ^-62 „ 
M 5*5" 5 " 5 3» 

Two grma^ 

At 350' F. for 15 minutes gave 4'6i per cent, 
„ 450' .. 10 m. longer ,, 4-81 «, 
.. 500' „ } «i •» 4*9» M 
Two grma.— 

At 450^ F. for 30 mtnntea gave r«3 P*f ««at. 
Tv^'o grms. — 
At 450' F. for 20 minuttt gave 5 24 per cent. 
«i 500* ., IS n* longer „ 5'a» «t 

Two grms. were taken as before, but in tbiacaiOtbe 
loss of weight was also found by weighine the residae in 
the boat, wUch waa placed in a closed tube. 

Gain ia CaCI« Tube. Lou frcxn Re^ne. 

At soo" F. Cor to mia. 3*40 per cent. W3 per 1 



(2\ 1-2803 grms. of the aame aan r heated in an 
Oldiiaaiy air-bath, at difcicat temperatures, as under :— 



At S5«<*F. for 15 minutes the loss was 6- it per cent. 
« irt* „ 10 m. longer ,. 678 

„ 500* «f »o " '* ' ^ 



It 



M 2 Krms. of the sample were placed in a platinum- 
boat and introduced i^^ozg\M»tuUM9«^»^ 
The tube was then placed in an ur-botb, mad« for the 
nurrose and one end attached to aA fordrying 
theC previous to entering the tobe. Tp t«««th« end 
a wetghed chloride of calcium lube was atttelicd, nOd tbia 
.rain was olaced in communication with one MM Of • 
Suedler's aspirator, by means of which a onirorm and 
we'welro'atea current of dry air conld alwaya be ob- 
uined The air-bath was heated by a unall Bnoacn, the 
tempertture being registered by a tbemwoietar 



H 



698 

7'a2 

6-03 
6-ai 



above remlta we an 



.. H »1 H 5*47 
., 500* ao „ $'SS 

Two grms. — 
At 500° F. for ao a^o. 5'35 
., 500" ,. 30 " 5"37 
From an examination of the 
justified in concluding — 

I That the water in a sample of new char is wnsibly 
increasfd by the proceia Of povadiag, iaataad of 

being diminished. 

a. That a temperature of 212° F. is quite inadequate 
for the determination of the water in such samples. 

3, That there is a lost on heating in the air-bath up to 
500° v., and that, if healed in the air current, there 
is a gain in the CaCli tube up to ih ,,' ii mperature, 
abowing that even at 3^0' F. the water is not 
etmfUMf «ipall«d. 
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The 4MeraiInailoa of the water Iw Unet imifhioK ii. 
of onuntk to bt pnftmd to iho ortiiiuy wr>baa, Wliicb 
at kbe bibber lesiperatwet asatlly glvM too Ufb ranlki. 
The dilltruiGo bttwvtn ibo nia ii tbo CaCIa tabc and 
tbe toat (ton Om nridaal oar ahowi thai ibe laaa of 
wdcbtliiibtaatiialjrwalai'. IimildiKflBmBiidhiatiag 
in tba air«aneot fer» uy, 3/0 niavtai* aa giviag idiable 
tcanltt. 



LabonMiT, 



luftw. 



ON TB£ ACTION OF WATER ON LEAD. 
9g Sir ftOBSRT CHUSTISON. Baft. 



The most general results of ihe author's formtj jiitjuifjtb 
are — I. That the purest water - .1 it il i^- m st [ owerfully on 
lead, corroding it, and forming a carbonate qf peculiar 
and uniform composition. 2. That all ealts impede this 
aiflion, and may prevent it altogether, some of them when 
In extremely minute proportions. 3. That the proportion 
of each salt required to prevent a<flion ii nearly in tbe 
inverse ratio of tbe solubility of the oompoHBd wbicb its 
acid forms with the oxide of lead. 

The efTed of certain inorganic and organic ingredients 
of water in modifying the preservative power of the salts 
the author did not investigate. This has been made the 
sobjeA of numerous inquiries and observations by others, 
chiefly, however, of a desultory nature, some of them 
much too succinAly described, and some, also, of question- 
able accuracy. 

It has been denird that water ads by reason and in the 
ratio of its pur iv r^ad it has even heen alleged that dis- 
tilled water itseii does not if really quite pure. The 
author has, however, invariably found the reverse to be 
the case, and can assign no other explanation of these 
statements, except some error in manipulation. For ex- 
ample, a very pure spring water was sent to him from the 
south of England, with the assurance that it had been 
found incapable of attacking lead ; but, on making trial of 
it, he found it to aft with ao cMfgjrnot iaiitrior to that 

of distilled water. 

It has also been stated that ordinary distilled water is 
apt to contain a trace of nitric or nitrous acid, from 
nitrates incidentally present in the water subjeAed to 
distillation ; and that such water, if distilled after the 
addition of a little potash to fix the acid thoroughly, 
yields a distillate which has no adion upon lead. But 
when the author prepared distilled water in this way. 
with great care to prevent the access of impurities from 
other sources, the only result was that the aAion was 
even stronger than that of lh« ordinary diiUUad water of 
tbe laboratory, and giaatar, ia4««d, than ba Iwd ever 
beCore observed. 

An interesting statement has been made by Dr. Nevint, 
to the nffeiX that some salts appear to allow of a cettaln 
adion going; on when they are present in water largely, 
although their influeooe* when they exist in very tmall 
qaaatiiiei is to aft as pravaotives. This result the author 
' baa sometimes obtained) aod baa foiiod the adion such 
as might prove dangeroot. Bot ita limit reqairea to be 
defined ; and there is reason to suppose that the propor- 
tton required to ptrmit adion will be fottod to be greater 
than is ever likely to occur in the instance of waters 
applicable to household use. 
it has also been said, but in gaoeral tarma and without 



experimental proof, that the 



of cafbooate of 



aoda, even in a hard wator, takaa away (he piavantive in. 
flaence of the other salts, aad caaUaa the water to dis- 



aohralaad. TbetoappeafatobaaoaM<fniadatioafbr this 
statanwat} bot heto, too^ it ia a a c aata i y to fix what ia the 
Ibnlt to aacb trihitaco baiSfa ita fanportaaco can be 
mload. HaiMvar, aa bkaifaoBate' of aoda macais to 
bate M toch cSi^ aad this ia tha Moal Akb of tfaa car* 



teoaM taoiMml J^^***! Ae ptaAieal iatportaaca of tha 

Tbe comsiva aaioa of watar upon lead haa oftca beao 
coafoaaded with other eaasM of tanoaioa, and tbe water 
haa bofM tha btano. Tboa Oe ttne aaion haa been 
confooaded with tbe eerrosive adion of potent ageota 
accideotalb^ coming in contad with tbe metal in the 
presence of water, aa, for example, when a lead pipe baa 
been led through fresh mortar, which is frequently or per- 
manently kept moist, or when lumps of fresh mortar have 
been allowed to fall upon the bottom of a lead cistern. 

Tbe true or simple adion of water haa not unfrequently 
been eoofounded also with the effeda of galvanic adion. 
Thua, if a lead pipe or cistern be soldered with pewter 
solder and not with lead, erosion takes place near the 
line of jundion of the solder with the lead. The presence 
of bars of other metals crossing lead, or bits of them 
lying on it, will also develop the same a(flion: and some 
fiiifts seem to point to tt; :- s u; e ; re | triy being possessed 
in a minor degree by some t'.j:iy .iw i earthy substances. 
This observation may explain u.r incal erosion sometimes 
observed in cisterns containit;<: I; iri water; since, if gal- 
vanic Lh -.ii iL be excited, it wi:; 1 1- ir rreaied by the U£t of 
saline matter existing more l.iii^-ly :r. these waters than 

in soft or comparatively ;^iirc \'. • 'L-r 

Lastly, Some obserA-ers have cuntradtdcd former bialc 
ments, because unr'cr r-r'ain circumstances, which led 
them to anticipate no acnon, they nevertheless found lead 
in water, but only in extremely minute and unimportant 
proportion. The test for lead, hydrosulphuric acid, when 
employed in the way now usually pradised is SO delicate 
as to detcdt that metal when dissolved in ten million parts 
of water, or even more. Fads, however, warrant the 
conclusion that the impregnation roust amtMint to at least 
ten times this quantity before water can aft iajqiiooaly 00 
man, however long it may be used.— /rcM. 



ON THE ENERGIES OF THE IMPONDERABLES, 

WITH Bsracui. RinRBifeB TO ma 
MBASURBliENT AND UTILISATI5n OPTHBM.* 

By the Rev. ARTHUR RIGO.MJL 
(CODtinuod from p. 7). 

Men need bat watch the proneaa of acience-trath* fof 
a few years, or read tbe devdopmeni, stage by stage, of 
any branch of in««stigatioa, to ba satisfied of this, that, 
with wtamtnt pertinacity aod show of ressonii^ aqy 
tbaoiy ia proponnded and ettabiisbed, it rapidly waaet, 
AstroRonfcal aad geological truths and faASibowolksn 
and »pin hava they been satisradorQy (?) axplaload, aad 
yet bow soon and how rapidly has oaa eitplaBatioo baas 
so ciuhad out by another, that the first, which by ito 
aoihors was applauded, is by the nphaidcia of ih» aceood 
lidicnled. 

The theories of tha imponderables, with which «a IMM 
occasionally deal or alnde to, bm with which wa are io 
no degree further canoemed, are, day tjy day, in a tntaai- 
tion state. Like tbe canso of solar beat, or tha lolation 
of the moon, they are ibbloodleaa battlo>fiaid, 00 wMeb, 
with our increasing love of 
of working, words may war with < 

A triumphant vidory to-day io adcaoa tbaoiy oiayba 
the prelude to an ignominious defeat of tlw samo thaoiy 
to-morrow. Subjed, doubtless, to many dissentleDt viesra, 
the belief that he who propounds theory, and uses tbaoriea 
to'.-\y IS means or ways by which to convey ideas of bow 
s jcli and such fads may perhaps be brought about, and 
not as exjucssinr; a convidion that the wav described is 

the adual plan in operation, be is the truly wise 

Thoio who allow tbcaaaaisaa to dwaU apoo the 



«ThsCaa|arU«sns,dsttNndb«fsistte^9|^j|tf^ GoOglc 
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and the devdepmeiit of tbeoifet, who build theory upon 
" ~ \ Pilion. und loaie* 
itboMwhon Milton 



theory, who loibeiiraee pile Out vfon Pilion. end loaie* 
times Pelion upon Oese,e(eaotimlihet 



deteribes— 

; " Who rcuoned high 
Of pfOvi4«M«. fo>« toywte4ie, will. m4 tet«, 



^ey end one dajr 



Tbus it in thrt the dedeioae of 
dUkr from dMie of naotber 1^ ua another day. 
Tiuorltit wo arait nmtmbafi ere but opinions; with 
MinlOM, as »ttcbi thie ootine of ledures is not eoncetned. 
Tbe late of Nature, to lar te they have yet been made 
apparent, or may be in proceie of iieii^ 10, aM owr 
provtnee. . They change not. To dmM ^Ao bave 
appealed to Nature dire^, and bfoogfat fiooi her cahaust- 
lesa store* of Icnowiedge some tmthe that men may 
utilise, ia due tbe iafbnaadoa which ie to be hrongbt 
befoie yon. 

The mode by which they have won this knowledge is 
exaAly that pursued in our courts of law and equity, to 
arrive at the truth on one point, and on one point only. 
Look how lon^ and tedious Icg.il invcstiKations seem, and 
yet in how few \\ords the rcsi'.lt is declared. Guilty or 
not Ruilty— VerdiLl for tlie plaintiff or verdi<ft for the 
defendant. One or other of these very brief phrases 
records the conclusion or the jud^jnient of many days of 
patient labours and searchings for trutli' - 

To not Ic&s careful questioning by men in years past, 
as well as now current, we owe all we know of the 
energies, the mea&urcmi nt and utilisation or which is to 
be a feature in these Icdlurts. That cross-quest:oning of 
the keenest and clearest kind has been essentia! maybe 
inferred from the faA that these energies are so co-related 
— so mutually convertible — that they merge and change, 
Protean-like, one into the other so instaneously that no 
one energy can be conveniently retained alone and in 
operation. They thus pass and interchange withOttt (to 
our eyes) a signal from any magician's wanj. 

The transmutations of the irtiponderables are accom- 
plished in a way that would have (gladdened the cycs of ) and heat. 



be they ponderable or imponderable, is alone. Solitariness 
in the unseen, as well as In tbe seen, is no part of nature's 
plans. 

Faraday seemed (o have realised this view in great 
intensity when be wtote-^ If, as I believe, dualities are 
essential to the forces, are always equal, are mutually 
dependent, that one cannot appear or exiet without the 
other : the protrf of thia would lead to maiiy ceaae* 
quencee of high importance to tbe philoeopby of force 
generally."* 

This interlacing of energies, — this co-relation, as it is 
called, of ^ysicu forces,— whllet it knits in harmoniooa 
union esmrgiee which ate aominally distinA, baffles th« 
lAVttUlfatorwbomaheB to assign to each its share in any 
•pecifie work. For eiamnle, the energy of gravity operates 
everywhere, and our faodameotal prptciple in hydraulics, 
that fluids press equally io aO direaions, may be granted 
as a postulate. The experiments by which it can be 
eodlrmed may be aod la very dearly described, but no 
one ha* ever made or can make them. Gravity never 
ceaaes to Impress upoo fluide a downward tendcaqr* and 
so pteweata aa equality of piessufee ia all direAIoaa being 
established. 

It m*f be fa the iatetest of the Hoelen faith to asiett 
that, without vialbte means. Mahomet** eofio rests be- 
tween earth aod heaven ; but, assuming tbe truth of tho 

tradition, or of the faA (whichever it be), we know well 
that gravity operates in ail its wonted intensity, and 
that the coffin is held there (if held at all) by the intro. 
duAion of some ootmteraAing energy, as that of mag- 
netism. 

The ener- f !ci.'»riclty is ever passing into heat — 
that of heat into elcdriciiy or light. EleSricity, again, 
ajipears to assume the form of vitality; and then, again, 
it totally fails to fulfil the vital conditions. In some 
animals the exhaustion of their ni 11: energy is con- 
sequent upon the exhaustion of tl.nr '.iial energy, and 
no electrical appliance can restore the vital e:iergy, even 
though it seems to restore the muscular. Take aflSnity. 
This passes, by means uoknowa to as, iaio eiedricity 



the most profound alchemist, could he have seen as great 
trau&tnutations in some of the material things in which 
he worked. For example, whenever energy is lost hy 
resistance, heat is produced, when the resistance is 
perfed and complete, admitting of rio intermediate state ; 
t.g., if 9 wheel in machinery does not move easily, the 
consequence is heat, manifested on the shaft. 

If, however, that energy can be converted into an inter- 
mediate state, then this state may be assumed— much as 
light from Ras is an intermediate state between chemical 
affinity and heat. Do what we may, that from which 
energy results can neither be created nor destroyed. 

In the case of blows by impact, as in the tongue of a 
bell, or the hammer on an anvil, or a clock, or a piano, 
or on a drum head, or on a gonp, then, whilst doubtless 
some part of this checked energy is converted into heat, 
yet a large portion is spent in the produdtion of vibra- 
tions in matter, appreciable to our senses, and suggestive 
of vibrations in molecules, which our senses, aided by 
ph>r-ical appliances, have not yet made visible, but which 



There is also this peculiarity amongst these energies. 
The work Qi one energy, estimated by any means known 
to us, gives no indication of the work of some other 
energy, resident or potential, in the same matter. 

For example, the estimation of a drop of water by 
gravity standards — to speak of it as weighing so many 
grains — gives no indication whatever of its ability to 
pron;otc aflRnities, to absorb and convey heat, to decom- 
pose light. And if even all these were known, there would 
still be no indication that upon an eledrical standard of 
measurement its destraftive efledto are equal to timt of a 
flash of lightning, 

The only energies that may be said to be non-inter- 
changeable are those of gravity and vitality. The former 
is enduring, the latter fleeting. The charafler of the one 
is persistence and constancy; that of the other, change 
and variety. Gravity may be said to be quietly resident 
in matter ; vitality shows its presence by growth or 
motion. 

Gravity is an energy pervading all nature, as intense 



chemical changes, and what to the minds of science ' in gr.iins of sand as in the mountain ; in a drop of water 



theotists of the present day is conclusive evidence, seem 
to point as similar vibrations in'the invisible molecules 
and atoms of which it is assumed that bodies consist. 

These remarks may suffice to explain that whilst to 
speak of estimating an " energy" is eaqr, yet to estimate 
that " energy "' is an employment which taeka the keenest 
and most watchful faculties of the humaa miod, as well 
as claiir ing from human hands the produAiOB of SOme of 
their roost exouisite and relined work. 

The diDiculty of the task results not so much from a 
solution of the simple problem which the words " esti- 
mate that energy " convey, as from the incompetence 
aliaded to of isolating and continuing tbe special eneigy 
aod noting its opetation, Forao one of nature's eneigies, 



as in the river or the ocean. Disregarding alike the 
vitality of the plant or the animal — for gravity treats them 
aa though they were as inert, indifferent, and unconscious 
of its presence as the soil of the garden, or the mineral 
under the earth— thus this energy, which is to occupy our 
chief consideration in the next leAure, is alone, and yet we 
shall find how that it has been left for recent times to 
tabulate its measure, to report and utilise, under the 
guidance of ordinary arithmetical and mathematical 
rules, the scientific and social coasequeoceioftbe measure 
so establislwd. 
The other energy, that of vitality, whidi Is to oeenpy 



* Pne. Rpf. t»$t, te ttsf, S, 
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oar altsiitiaa ia • fntnivlcAiMB, eu hardty as yet Ve said 
to tavt hMli mtMHrad. Tk« time, Iwwcvtr, w very near 
wben the bop« irill te fOiUted: llMt tte energy of 
viuli^-'tke neduoieai, tlie ftUttie*!, dynanieal. and 
•biotnte CBCTgy, of coant^ w meant— any ba tcdaced to 
as exaA a adence aa thoie of fi|)it| beat, and cleAricily 
batre recently been. 

AU.who have auestioned Nature are well aware how 
timply and trutluully she repliea. It mutt, however, be 
steadily borne in mind that tbia trotbfulneis applies to 
the question and answer in their mutual relations. If 
the question be so put that Dame Nature has to answer 
in reaped to the combination of two elemenis, and so is 
called upon to give a reply which is in truth the aggregate 
of the two, she docs so. It behoves the questioner to 
fram 1- ; question with the utmost care, in order to 
eliiDinate whai is extraneous to his piirpoiM', All must 
have observed he v ! il ult it is to frame a question 
which cannot be :i r r< id, or admit of a reply evidently 
based upon a view which the questioner ncv r c iv ir 
pi.ited. For example, if (he question relates i j i;r;i, ii'. 
caution is needed to exclude the buoy.incy ar 1 > > t n \ 
cosity of the air, aud the ceatnfugal effccfs of tiic earth's 
rotation. 

If it relate to eledricity, caution is needed to exclude 
the most infiBitciimal alloy of a metal — even a metal 
itself. 

If it relate to vitality, caution is needed to exclude the 
effefis of temporary exhilaration or prostration. 

If it relate to affinity, caution is nee(!cd to. exclude the 
complication of phenomena by variations ^in gaseous 
pres«.ure or atmospheric temperature. 

If it relate to beat, caution is needed to exclude 
peculiarly constituted substances, in their unknown and 
varying tfftdts on heat from their .-stomic or rather 
molecular condition. 

A;tho\igh. for purposes of clasfiificaiion and the general 
distinftion of the phenomena, the energies found in nature 
arc arranged under the general energies which arc pre- 
fixed to the rcspcdtive letturcs of this course, yet it must 
be borne in mind that these are verbal ratlier than 
emphatically aAual distinAions. They are merely the 
terms recognised at the present day, and in a few years 
may be dismissed. The convertibility of energy just now 
alluded to is a phrase which conveys a clear meaning, 
but tbi* convertimlity is a process that cannot be followed. 
At one time in the science world a general principle 
seems to have been established in relation to it ; again 
and again the hope fades, the principle it on no secure 
basie, wblltt the convertibility is ever aAive. It may 
not inappropriately be asked which enefgyta tbe MUrce 
of the others—which, in fad, seems to have tbe bigbett 
claim to be daseed as tk* ont. Doubtless, as a question 
of sequence, in time gravity must claim the first place, 
but, so far ns our powers of utilising the energies of the 
imponderables are concerned, we are not able to appeal 
very hopefully to gravity. We cannot obtain the other 
energies from it. Gravity refuses to be converted; its 
political principlet are of the type which permits no change. 
Natnre'a No. z mutt be gravity; man's No. i affinity. 
Forexample, oxygen and hydrogen manifest their affinities 
in obedience to some inexplicanle law. They enter into 
what ta called combination* and in lo doing manifest one 
iorm of energy lo wbtdi tbe name of tbe " energy of 
affinity " la given. But in the transition state — in the aA 
9f obqiiim uie very imperfedUy known laws of affinity— 
aa€lh«r enennr of a diSeteat name and cbaraAcr araears, 
vis., beat. BndeBca of tbe power of tbie eoe r gy peat— 
is furnished to telle Tny Aaeieiit to tboie wnMli may be 
applied tp tb« tocrfy ef afini^. Tbe httt it pw e m ted 
to tbe tbcram-elearie pilfl» and tbal « great cbaace in tbe 
mode of its eoei^y baa taken plaee ia obviona fiom tbe 
fesults it prodoees at adiataaca; to this new form «l 
tnergy we give the name of deAricity. By a speclea of 
magiet etecmcity has called forth an energy to wbicb ia 
|iveo tin name of magnetian. SuitaUa dtcnmaiaaett 



being preieated to tbie new enerey, there is a machine 
pfopelled and capable of doing mechanical work. We miw 
caU It meebamcal energ>-. 

Tbaai by ebange tvperposed on change, tbe energy of 
an imponderable has been converted into that energy 
of the ponderable to which we are indebted for all, or 
nearly all, of arts, manufadlures, and commerce. 

The two imponderable energies into which chemical 
affinity cannot be converted are vitality and gravity. 
Tbeae two may, as we shall hereafter find, assume the 
form of the others— the others cannot assume their forms 
— at least not in any plain and honest sense. Except in 
these two physical energy is a visible reproduflion of the 
invisible doings of chemical .'>fVinity. 

Simple as this process of transformation may appear, 
and r u ! 11 I ; r :i 1 1 useful as the suddenness of^ the 
change may be, it cannot be denied that to the investi- 
gator it is perplexing. Men, however, labour o, rich 
perhaps winning a little from the unknown, ar.J adding 
it I 1 ;hi known. Thus, although " hills peep o'er hills, 
:l[ .1 .'ups on .\lps arise," yet men of varied resources 
r r. I patient perseverance have won those invaluable 
treasures of measurement and utilisation from the Impon- 
derables and unseeo wbicb gIve the title to tbia cosiao of 

Cantor Lec!lure». 

liven Livingstone has not shown a more noble resolve 
"to conquer or to die" than have those to whom we are 
indebted for all we know touching the modes of measuring 
the energies of gravity, vitality, afTinity, ele(f\ricity, light, 
and heat. 

As illustrations of the difficulties of the tasks before 
them, it may suffice, ia tbia latradBAoiy ttage, biieliy lo 

obsetve that :- 

Galvan: . ![ r- ntsmay escape notice nnlen tbe iatanaity 

of terrestrial magnetism be neutralised. 

Diamagneiism and the magneto-eledric spark escape 
notice, unless a large number of galvanic cells or their 
equivalent is used. 

What was called the " smell of eledkricity " led Schon- 
bein to the discovery of " ozone,'' a remarkable product, 
and one whose energies are yet unknown, although being 
slowly but surely developed. 

That a vibrating magnetising needle came to rest 
sooner in the neighbourhood of a copper plate, now 
called a damper, then when the plate was away, led to 
the discovery of tbe induftlon of deOrie curreata bf 
Faraday. 

Opinions from tele.<copic appearances of tbe size of th^ 
stars led to an idea that their discs differed ; the pheno* 
mcnon has been found to be dufe to the diffradion of light. 

The velocity of sound was calculated, making due 
allowance for the direction of the wind ; in recent years 
it has been Ibnnd that the beat developed by one particle 
of air atfiUaf aoatber, mtut ba tahea lato accoaai. 

(Te 



Royal School of Mines.— At a meeting of the Council, 
held on Saturday, July 5, the following gentlemen re- 
ceived the diploma of Associate of the Royal School of 
Mines: — Mining and Metallurgical Division— F. Jackson 
J. A. Griffiths, C. Law. Mining Division— A. G. Phillips. 
Metallurgical Division— J. W. Westmoreland, S. W. 
Davies, J. C. Jefferson, H. S. Bell. Geological Division — 
O. Smith. The following scholarships and prizes were 
awarded :— The two Royal scholarships of /15 each, for 
first year's students, to Mr. W. Carter and Mr. A. J. 
Mee?e. For second year'sstodents — His Royal Highness 
the Duke of Cornwall's tcbolarship of £30 (or two years, 
to Mr. C. Lloyd Morns £aad the Royal scholarship of 
^25, to Mr. S. A. Hifi. Tbo Edward Forbes medal and 
prize of books, for natural history, to Mr. G. Smith. The 
be la Beche medal and prize of books, for mining, to Mr. 
Edgar Jackson. The Murchiaon medal and prixe of books, 
fK geology, to Mr. C. Uofd Uotgia. 
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CORRESPONDENCE. • 

ON A SYSTBHATIC MINBRALOGICAL 

NOMENCLATURE. 

To the Editor c/ths Chtmieal Ntws. 
8iii>'-*At I tec by your report UM mdi of tho meeting of 
fhe Chemical Society that Mr. Haaaay bat called atten- 
tion to a new qratom of miBoialogieal oomeneletun, I 
aiiwefety hope that this nest {mpertaat subjeA will not 
be allowed to lall to the nouad aatU •omething hM been 
doae. No penoa will deoy tlMt the ttato of hopelcw 
fioofonon into whieb the aumod of naantag mlBeniB haa 
fidten la very iojarioaa to the advance of the eciaace^ aad 
there it nothing which woald do nore good to the adencc 
of ndneralogy than the iniiodnaion of a real systematic 
mnthod of aanii^the subitaoces composing the crust of 
the earth. The present state of aflairs makes a complete 
knowledge of mineralogy next to impossible, and the diffi- 
ChHv which beginners experience in gaining a knowledge 
of the properties and position of each mineral in rdatfon 
to others (having no systematic name to guide them) is 
very great indeed. There has been an immense amount 
of work done in mineralogy, both in the chemical and 
physical consUtation of the minerals; and this great 
Body of «rork jast requires one addition to bind together 
tho acattered forces, and that addition is a sy!>tcmatic 
nomenclature. As chemists are by far the most influcnti.1l 
body coaneAed with this subjed, I hope to see them take 
the matter up, and, by introducing a now ayclem, tel 
mineralogy on its feet.— I am, &c., 

K. W. EmaaoiM Mclvoa. 

CUif m, July I, iSjj. 

ON BUTTER. 

To the E-:U'"r ,1/ Iht Chemkat Ntxes. 
Bin, — I was much p;t.iSed 10 find in the Chemical News 

Sol. xxviii., p. i) a paper "On Butter," by Di ii \.n. 
ay I suggest to you the great benefit to myseit and 
others if you would continue such valuable papers ? The 
Adulteration Aft now in use wot;ld justify surely giich 
articles, and would enable ctiemists in the provinces to 
aee the means used for deteflion of adulterations by 
gentlemen whose skill as analysts is above any doubt. I 
am not aware of any work on adulterations except 
Dr. Hassall's, and that I think is much too prolix as a 
handbook, although very excellent in its way.— I am,&c., 

J. B. 

ON BUTTER. 

Toihe Editor of the Chemical Sews. 
;-iK — ! I s extraordinary paper which Dr. Campbell 
Brown publishes in the last number of the Chkmical 
News calls for a few words of comment. Dr. Brown, 
who is a Doctor of Science of the London University, 
appears not to know that butter resembles suet, tallow, 
dripping, and lard by containing, as they do, stearin, 
olein, and palmitin; and that it differs from them only by 
containing these fats in different proportions, and by con- 
taining very small quantities of butyrin, i.^c. 

His notion of looking for the milk f;lobules in butter is 
very amusing, especially when it is borne in mind that 
butter is frequently raised to its melting-point either by 
accident or by deM>;n, and, according tO fOOd atttllOrity» is 
none the worse for the process. 

The analytical operations which he recommends for the 
purpose of detecting adulieration of butter with foreign 
fatu appear to me to be utterly delusive; they are on a 
par with the chemi«tiy of the composition of butler, 
laaanndt at Dr. Brown occapiei a r e^niiUe potltion, 



being Public Analyst for Liverpool, Cheshire, and the lain 
of Man. I have fdt it my dnty to make this protest 
against his methods of pfOMdnte.~t am, Ac, 

J. ALTRBO WaHKLVM. 

m, July J, 1873. 



NOTICES OF BOOKS. 



Nol*i of a Course of Niitttetn Lectures on Natural Philo- 
sophy. Delivered at Guy's Hospital during the session 
tij2'3. By Q. F. RoDWBix, F.R.A.S., F.C.S. London: 
J. and A. Chnrchill. 1873. 
NOTSB, snmmaries, or reeapltnlatloaa ar«i when properly 
made ud used, of great valneto tha student,- are, in UA, 



qnite necessaty If h« has tt> poM through the ordeal of an 
examination. NovettheUss tb^ aia very dangerous and 
liable to much aboie by becoming elements of the 
machinery of cnnmitig. Henco we apKU this bnok with 
a certain degree Of aaspicion, which is not diminished hf 
the preface, wbetmn tne omission of Acoustics and tlw 
comparatively slight treatment of Light is explained by 
tha taft that the Leaures " had special reference tu the 
reqdreawntsof the Preliminary Scientific (M.D.) Examina. 
tion of the University of London." An abstrad of ledures 
delivaed with this avowed objcA necessarily treads on 
the frontiers of cram, and no small amount of skill is 
necessary to keep them from stepping across. 

On further examination of Mr. Rodwell's Notes, we find 
that this difficulty is very skilfully mastered, and a really 
sound and useful abstract of the subjcd^ is given ; the 
short propositions arc by no meac 1 t in a form that 
would serve to mechanically pacL lUc memory with a 
series of nicre answers to examiners' questions. Con- 
sidering the small space into which the subjects are con- 
densed, tliere is a \cry fair amount of logical sequence 
bindin<; together the propositions, which for the tijost 
p,>ri .ir.j lateJ rationally rather than dogmatically. Any- 
thjujj Lkc complete demonstration is, of course, im- 
possible in the space of such notes, nor could it have 
been attempted in the full extension of merely nineteen 
lectures required to cover the subjeAs of the Statics and 
Dynamics of Solids, of Hydrostatics, Hydrodynamics, 
Pneumatics, Light, Heat, Magnetism, and ElcClticity. 
Thus Imiilcd, there was no need of the apology in the 
preface for subjeAs omitted. The a polog)' sho\ild rather 
have been for the excessive quaality which the compulsory 
limitations of the teacher's time has iorced him to in- 
clude in so short a course. 

This work displays a defect which is common to most 
of our modefo elementary treatises, one which appears to 
be growing at a rate which threatens to seriously damage 
the educational value of physical science. VVc refer 10 
the statement of hypotheses in such a manner that the 
pupil is likely to accept them as adual faAs. This is 
especially displayed in the summary of the subjed of heat. 
The following is an example :— " Since all matter po6&c^<;e<s 
a certain amount of molecular motion, and no two rnulc- 
cules are in contaA, it follows that all molecules po<>seKs 
a certain amount of potential energ)', and that the a^s of 
healing and cooling; (addition and sublradion of molecular 
motion . i i.i'r be expressed respedively as the increasing 
«nd the lessening of molecular potential energy, considered 
in re^^ard to Its amooM at the tine of sucb additioa or 

subtradion." 

Here, as in other propositions, the existence of molecules, 
of inter-mokcular spaces, and of molecular motion arc 
described ;n the same positive and unqualified terms as 
expansion or contradion, solidity or fiuidtty, and there is 
nothing to indicate the vast difference between the adlual 
and demonstrable fads, and the figments of philosophical 
imagination. Even if this conception of the discrete 
molecular constitution of matter were universally accepted, 
it would be absolttldy neoessaiy to aonnd mtalUAwal 
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discipline that the student, at the very outset of his barest 
rmKnentary studies, should be taught that these molecules 
•cparated by interspaces throupih which they swing with 
varyiog range of motion, .uu ,-^1. rely poetical conceptions 
lo be clearly distinguished from the positive physical 
fads which they have been invented to explain. The 
me of the invagination in scicDceiaod in all other com- 
imhciifiw cfTurts of the human ntod is, perhaps, as 
neceasary as the nae of the senses and the reaioning 
faculties, but to MCape the ercAion of a whole fabric of 
rouea fallaciea we meat clearly diatiBfuiah betwfta tbe 
fada of obaemtioB, the concfaaioBa of ttuoting, and 
the cieationa of fanafinatloo. 

A« .already tntlnmted. tbcae •trlAotta «« not applied 
loUly or especially lo the work of Mr. Rodwelli but refer 
to a generally growing vice of deoMntaiy worlta on 
pbjraical adeoce. We have thrown overboard ** the im- 
poadcnUaa," and no longer talk with flipjiant laadliarity 
of claArje mafnetie fluids or of cdorU, and therein have 
aAed wiNtjr. but our progreia will bcconM a mere 
OMtllation if we eteft mathcnutical idola on their 
Ja, and wotahip them with equally mnaaoning 



pedcatala, 
Uiadneia. 



Having nltered thia protciti we may, for the rest, 
amngly iceoranend th«M Notea to all who need the in- 
Mikanal fcfreahroeot of a weD-arrangcd and carefully- 
written condemation of the leading fads and priadflea 
of the ddef elements of Natural Philosophy. 
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Cmftn Rdndm Hthdmaittirts dtt SicHctt i$ FAauhwdt 
de$ Seienets, June 16, 1873. 

Heat Liberated by the Combustion of Formic 
Acid. — M, Berthelot.- A tlicrnio-cbemical paper, bearing 
chiefly on the dispute pending between Favre and Sil- 
bermann 00 the one hand, aod Thomtea on the other. 

AUoya used for Gold Coinage^E. Peligot.— Sug- 
gtatiott on a vnlform ioteraaUonal monetary standard. 

ilnpeft am brventigntiMin iclntiBf to PtayUokera 
vaatatite.— MM. Dnciaiuu CSomo, and L. Faucon.— An 
enquiry Into the ravages of a v}ne>destfoying insea, along 
with an analysis of the roots of the vine. 

Researches on the Essence of Alangilan I^Unona 
odoratissima). — This essence, lately introduced into the 
market, commands the price of 2500 francs per kilog. It 
is txtracted by distillation from the flower of a tree found 
in Jamaica. The specific gravity of the e&aence at o'i5'' 
is 0 980. A column of 5 cm. in depth deflcAs a ray of 
polarised light 14* to the left. It distils over entirely be- 
tween the temperatures of i5o' and 300°, without Iciving a 
carbonaceous residue behind. It is insoluble in water, 
partially soluble in alcohol, and entirely soluble in ether. 
After pArlia! saponification with pot.issa it yields benzoic 
acid. 

Contributions to the History of the Histological 
Constitution and the Chemical FunAion of the 
*' Olairine " of Molita.— A. B^bamp.— Glairine is a 
deposit obtained frum the sulphur-springs of Molitz. It 
consists chiefly of gelatinous silicai and» like the micro- 



zymas of chalk and other calcarsons ligcmations. is capaUa 
of exciting fisrmentatloin. 

Oetamiiiiatloa of tbo Tocnl NitfOfen coataiacd 
in Hanures.— H. Pdlet^The pracees consists in tbe 
addition of a large exeesa of incst orfanic matter (staiGb)* 
and of soda-lime, to the nitro^nous organic maltsn 
containing nitrates. A combustion-tube is taken, 70 to 
80 cm. long, the end of which is charged with oxalate of 
lime and a small quantity of eoda<lime: i to 2 grms. of 
the substance under analsrsis are weighed out, and well 
mixed in a mortar with 8 to 10 grms. of slarcbt free from 
nitrogen, and an equal weight of pulverised sods-lime. 
The success of the operation depends on the care with 
which this mixture is made. The tube is then filled up 

iL'i •..oJi.-Iiiiif. .'Jti<i tin: combustion executed in the ordi- 
nary manner. 1 he process is not found applicable to tbe ' 
assay of cotnmeiciat aittatcs. as the cnor woold become 

loo i;rc3t. 

Determination of Phosphoric Acid in Natural 
Phosphates and Manures.-- H. Joulie. — reply to 
Mene's criticism contained in the Cviuptts Rendus of 
June gtli. M. Joulie reniaiks that the process which 
Mene condemns as inexaifl is totally distinct from the one 
which he recommends. He points out that Ct'.ancei's 
process (bismuth), as its inventor admitted, is applicable 
only to substances containing little alumina and oxide of 
iron, and free from sulphates and chlorides — a state of 
affairs very rare in manures, and especially in super- 
phosphates. 

Method of Determining the Hmmoflobin in Blood. 
— M. Ouinquand.— Tbe maximum volumes of oxygen sb- 
soibafaie « sivsa volume of any Mood am mpottional to 
tbe bKmoglonn which these bhwdacmitalik For thia |«r- 



pose it is needful to know the weidil of bmnOfloMa 
correspondiug to 1 C.C. of oxygen, aaln to detemiDe en- 
aaiy the Quantity of osygso whicb the blood ia question 



correspondiug to 1 C.C. of oxygen, 
aaiy the quantity of osygso whici 
retaina When sstnmted: loo ex. of hns 
tained a6o c.c of omnen, ox blood ooataiaed lao, and 
drake's blood 170. The amount of iron cimtained in 
1000 grms. of blood, as dettimiaed by Pelouze, is— 

Man .. , 0-53 grm. 

Ox 0^48 „ 

Drake .- 0-34 „ 

Hence the amount of bicmoglobin in 1000 grms. of blood 
is in — 

Man i. .. li .* lS5grma> 

Ox no •« 

Drake «a 

The numbers given by Prcyer, as found by a spcaroscopic 
method, ai« Ugbcr* bat their fdative ptoporttoak ate the 



DetenninntloB of the Mechanical CoefiicieotB of 

Pood. — A. Sansom. — A mrchnnito-phyiiologieal paper. 

Experimental RescarLJies on the Influence which 
Change of Barometric Pressure Exerts on Vital 
Phenomena.— P. Beit.— Aa intciesiing physiological in- 
vestigation. 

On Aniline Greens. — MM. Laiith and BaubiRny.— 
The authors propose to replace the iodide of methyl, in 
the manufaaure of certain aniline colours, by an ether 
with a mineral acid, a sulphate, hydrochlorate, nitrate or 
phosphate, or by the sulpbo-conjngated acids of the alco- 
holic radicals. The best results have been obtained with 
nitrate of methyl in presence of an alkali or alkaline 
earth. Tho energetic aAion of this ethcf tenders it prac- 
ticable to ovsrate at low tempexatvtts, either in open or 
closed veseeb. 

Photocheatie Reaeafctict on the Use of Ohm, 
Ac— M. Merget. 

Researches on EleMctly Piodtwad by Mechaoical 
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No. a, 1873. 

On Pyromctrical Experiments.— A. Wcini-.oLI. 
Remarks on the Decay of Rocks, and on the In- 
crease of Volume accompMiTisff CiyitatUistioii*— 

P. Kuhlmann. 

On an Alteration of Cast-Irou prL^Jaccd by the 
Action of ft Mineral Watei Rich in Sulpbur.'-£. 
Pfiwosoik. 

Manufacture of Soda by Means of Bicarbonate 

of Baryta.— Q. Lunge. 

Processes for the Voiutnetsic Detennlnatiofi of 
Carbonic Acid. — A. Houzeau. 

Determination of the Amount of Acid In Patty 
Oile.— M. fiuntyn. 

StrieUf dtr Dtukek*u Chtmnchot OeuttidUfi tuBtrlin, 

June g, 1S73. 

Atflion of Ammonia and its Derivatives upon 
Ketones in Presence of Dehydrating Bodies.— MM. 
Bii||ler and Heine. — The authors have investigated the 
aAion of ammonia npOO acetophenon, and that of aniline 
upon aceton, both to pretence of anhydrous phosphoric 
acid. In the former case Ihey obtained a base to which 
fliejf give the name acctopbenonin, which shows few 
Botemrthy reaAione, and iomu welUdcfined crystalline 
nltt with adds. 

Solubility of Saline Mixtures.— F. R&dorff.— The 
author examines thote cases where a decompocition 
is possible. He finds that when ammonia is determined 
by boiling a solution with caastic alkah', and receiving the 
animoniacal fumes in standard sulphuric acid, the alkahne 
liauid bumps violently on boiling, especially if metallic 
salts are present. This may be avoitk-d by heating;, not 
by diredl fire, but by blowing Rtcani into the l^quiri. 

On Trinitro-N.iphthalins. — I'. Ik-ilstc;n and A. Kuhl- 
berg. — The authors dis,linguish three tnnitro-naphthalirs : 
the modification a was obtained by d'Amiilar, on boihng 
fi-dinitro-naphthaJin (fusing at 211") with fuming nunc 
acid. It crystallises from alcohol in saw-shaped leallclK, 
and fuses at 12^". /?-trinitro naphihalia is obtained by 
boiling ,? ilinitro naphthalin for a few minutes with 5 parts 
fuming nitrjc acid and 5 parts strongest sulphuric acid. 
It is very readily srlahlt; in alcohol, and melts at 313*. 
A third modification, 7-trinitro-naphthalin, is formed on 
treating a-dini(ro naphthalin with the above-mentioned 
mixture of sulphuric and nitric acids. It is precipitated 
with water, and re-crystallised several times from crude 
nitric acid. It forms splendid pale yellow leaflets. From 
faming nitric acid it is deposited in brilliant ficmr-alded 
ubiea. It melu at 147*. 

IttTectigratione on Itomerlsm In the Phenol Seriee. 

— -H. E. Aim-Tor!-. 

Natural iiyiteni ih;: Chemical Elements.— H. 
Baumhaucr. — The author prefers to arrange the atomic 
weights in the form of a spiral line on a plane surface, 
hydrogen beinp placed in the ccntrt-. He refers to his 
pamphlet, " The Relations between Atomic Weights and 
the Nature of the Chemical Elements." Brunswick, 1870. 
He points out that, on comparing the atomic weij^hts with 
the specific gravities of the same bodies, both increase 
in the same diredion in case of a homologous !cr:cs of 
bodies. He trace-4 relations of this kind in the following 
groups: — Sulphur, selenium, and tellurium; chlorine, 
bromine, and iodine ; copper, silver, and mercury ; mag- 
nesium, zinc, and cadmium ; carlon. silicon, and tin ; 
phosphorus, arsenic, antimony, and bismuth ; glucinum 
and aluminium. A remarkable exception is found in the 
series of alkali metals, — the specitic gravity of potassium 
being not greater, but smaller, than that of sodium. 

Metallic Derivatives and Strudtural Formula of 
Cjanamid.— £. Maldcr.— The aathor ha» pteviensly 



shown that h^dantoin is not formed of the a6ion of alco- 
holic ammonia upon bromacetyl urea. Neither is hydan- 
totn formed on heating bromacetyl urea with alcohol in a 
»cakd tube. Glucoluril is decornpoced by hydrochloric 
acid into hydantoin and urea. The synthesis of glucol- 
oril, therefore, may lead to that of hydantoin. By the 
reaAion of bromacetyl urea aiul cyaaamid the author ob- 
tained not glticolattli but a spanngly aolnUe felatnunw 
body. If an a4|n«0tta solution of cyanamide is added M 
nitrate of sIItct a fine yellow precipitate Is ibnned. 
Cyanamide is alee precipitated by an ammoniacal solution 
of nitrate erf silveri at the yellow precipitate is sparingly 
soluble in ammonia. It waa Coand to oe a ailvcr snbMi- 
tute of cyanamid, CN^Aga. If cyanamid U CN^Hai it 
would be mote correAly named earbodllmld. Ite chasfe 
into guanidin become* thus inteUiglblt. An aqneom so- 
lution of urea, made alkaline wiChfa|rdcMe Of SOdOi eleo 
gives a pale yellow precipitate with nitrate of wfver. 
Silver carbodiimid has the following properties: — It is 
yellow, amorphous, insoluble in water, sparingly soluble 
in ammonia. It dissolve* in dilute nitric acid, and is re- 
precipitated with ammonia. If potash is added to the 
nitric acid solution, silver carbodiimid is formed again, 
and can be boiled with an excess of potash without per- 
ceptible decomposition. 

A<5lion of Perchloride of Phosphorus upon Sulph- 
acetic Acid.— R. Siemens. 

A<;tion of Sulphuric Acid upon Substituted Ani- 
lines. — H. E. Armstrong. — The author has studied the 
adlion of sulphuric acid upon ethylanilin and dimethyl- 
anilin. He announces as in progress the examination of 
the sulph-acids formed from the brom- and nitraniline. 

The Relations between the Velocity of the Pro- 
pagation of Sound in Gases and their Molecular 
Weights. — C. Bender. — The author concludes that these 
velociiicB in different gases are inversely as the square 
roc't of the molecular weighti. Taking the so calied 
" dust-figures "' of Kundt, he finds that the velocity of 
suund in the media in question is inversely proportional 
to them, and the square root of the densities direAly pro- 
portional. 

On Oxycymol and Thiocymol. — F. Roderburg. — 
The author seeks tn compare the oxy and tliio-derivattves 
obtained from cymol w ith tliose obtained dire^ly from 
c.imphor. Tl-,c experiments sho','.' that in cymol. sulphon 
acid, and in the oxy- and tliio-cymo! obtained fium it, the 
inorganic groups occupy the Same position as do the oay- 
gen and sulphur in the oiqr- and 'thio-cymol prepared 
dircAly from camphor. 

Respiration and the Inclosed Air of Sugar Beet> 
Root.— Arnold Heint2. — Sunlight indtlCCS chemical trans 
formation in cblorophyit, the vegetabte assimilative organ. 
The eabetaaces neecssaiy to build op the b«idy of the 
plant are prodoeed Iroai carbonic acid and water, oxygen 
being dimioated. The process may be thus genetslly 
expressed 

;t C 0 J ^ .. H,0 = .rC(* - 7) HiO -I- 7 H,0 + .rO,. 

If jr — 6 and 7>^ i, the result ii starch. If jr = 6 and 7«:0 
we obtain glycose. The chemical intervention of atmo- 
spheric nitrogen in the matters of the living plant-cell is 
exclusively denominated respiration, and is diametrically 
opposed to the assimilatory process — the absorption of 
carbonic acid. Dutrochct rightly compares the respiring 
plant with insedis and other cold-blooded animals, ana 
Sachs likens oxygen to " the spring of a watch," whose 
elasticity sets all the parts in motion. In the growing 
plant the elimination of oxygen preponderates, bat when 
the absorption of carbonic acid is interrupted the re<tpira. 
tory process becomes more prominent. As early as 1779 
Ingenhauss discovered that roots, flowers, and nuits give 
out carbonic acid. Respiration, or slow COOElbltttlon, can 
be well observed in case of the sugar bcet-root» Whilst its 
nutrition is snspended in the winter. The toela Stmed 
np for as* go ott lesffliiog. and their ncf) j^j^ff^d^f^oogle 
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It was found that a stors of looo cvvU. of roots lost, io 
two months, lo cwts. of sugar. Tbe air eonlaiaed in the 
roota w.is found to be — 

Vol». 

Carbonic acid .« 30'S3 

Oxygen 0-14 

Nitrogen .. 69-34 

lOO'OO 

Aflotlwr pottigo yiddcd — 

Carbonic acid , 35*10 

Oxygen .. 0-56 

Nitrogen 64-31 

99*97 

JUvue Saentifique At la Prattet et it fEtranger, No. 50, 

June 14, 1S73. 

Congress of German Naturalists and Physicians. 
Session of 1873, at Leipslf. Chemical Setfklon. 

Hkhaelis described certain new compounds of phos- 
pboms. He obtained PaSjBr^ by adding upon bromine 
with tritttlpbide of pliM^wna. By means of this body 
he prepared PSsBr aad PSBrjtthiis completing the group 
of tbe aalptaofarwnides of phoapbonts. He baa also pro- 
daeed m corapound of PS8r« villi PBri» aad one of 
PSBriiviik HiO. 

Satlika bai ibrmad iba eoaponnd CSCI4 by aaing upon 
the bisulphide oTcacbon with chlorine. Another analogous 
body h orodnced daring tbe readion. The author de- 
scribes the behaviour of these bodies with certain organic 
principles. Zincke described the compounds benzyl-iso- 
xylol and bensyi-paraxylol. 

Neubaner showed the presence of quercetin, quercitrin, 
malic, oxalic, tannic, tod tartaric aciaSt aad of inosile in 
tbe leaves of the vine. 

Hlasiwctz made known the rtsu'ts of liis researches on 
the protein bodit s, undertaken conjo:t:tly with Ilabermann. 
Rith.m'ien discovered some years ago, among the pro- 
ducts of the decon.positioa of gluten, a new nitrogenous 
s ; J lich he named glutinamic, homologous to as| artic 
atiii. i he same acid has been obtained from legumin and 
other matters, so that it may be considered a no less con- 
Slant result of the decomposition of proteic <ubstances 
than Iiijcin and tyrosin. Previo\isly, ho\^^ver, ghltin- 
amic acid had only been obtained witlt prauic bodies of 
vegetable origin. HIasiwetz and Habermann affirm that 
it may be obtained from animal proteic matter!;, and 
especially from casein. 

Tollens made some observations on p.irabanic acid 
obtained with uric and nilr;c .Tcid?. 

Scheibler described new ,icid compounds of tung'^ten. 

HJasiwct/ gave an account of some new deri\ ilives of 
Snlpho-carbonic acid, prepared conjointly with K.x'chler. 
When bisulphide of carbon and ammcinia arc brought in 
conta^ with a third body, which only adts by its [ircaence, 
like camphor or phenol, colourless, unstable crystals arc 
produced, C2H10N4S]. Under tbe InBuence of feeble 
oxidising agcnia tbaic ciyatils give rise 10 tba foUowing 
readion :— 

2(C,H,„N«Sj) + Fc,Cl6 = 
= CaH4NjS4 + a(NH4CNS) + 2NH4Ct-i-FeCl4. 

Khodaounmonium. 

CtH4N2S4 forms fine crystals, insoluble in cold water, and 
resolved by hot water into sulphide of corlmn, free sulphur, 
and sulphocyanide of ammoniuin> 0^ mixing aniline, 
laiphide of carbon and ammonia crystals are obtained of 
tbe composition C14H18N4SJ, which, if heated with water, 
jrield ammonia, and a body answering to tlto fomola 
CijHuNjS, and crystallising in scales lihe bOMOic ACid. 
It IS the sulpho-carbaniltde of Hofinaaa. 

Weber treated of anbjrdroas aitric acU «ad of a OCW 
bjdxala of nitric acid. 



Lethar Meyer described his arrangement for regulating 
the pressure uS Iba air in distillation. 

Schmitt gave an accouat of the readlion of chloride of 
lime on an aqucoQS eolatioh of the chloride of amido- 
phenol. In the same manner aniline is transformed into 
dichlorobcnzol. 

GrCmeberg described experiments made conjointly with 
Hnsenclever on the preparation of chlorine by Deacon's 
process. Hascnclever aad Kemp tooli part in tlie dis- 
cussion which followed. 

Tollens described bis researches on acrylic aeidi aadet' 
taken jointly with Caspary. They obtaiaad aCiylic 
acid by means of bromopropioric aciJ, tba pmparauoo 
by means of allylicakobol sot giving good ieaal(a> Tba 
add boils at i^. 

Zincke inqtured if Tbilent bad tried oxide of ailm or 
platiaum<apoage for oxidising allyllc alcohol. ToUeaa 
replied in the negative. 

Fittig described a new hydrocarbon extra&ed from coal- 
tar, having a boiling-point much higher thaa that of 
aathracea. It corresponds to the bibasic acid— 



Fittig coodttdes 
naphthaUa— 



that 



„ fCOOHl 
"*tCOOHj 

this new bydrocarboa is pheayl* 

Tba sama author nm a comnOBleatbw 00 allyl-bcnzo], 
wUdi ha pcaparcaby^a aftion of aaacant bydru^cn upqa 



eianaaiic 'atooboL Tolleaa aiated that fia 
analogous experimanta along with Wagner. 

Weddige aescribad the preparation and properties of 
carbocyanic ether. It is obtained by distilling two parte 
of oxamitliane and three parts of anhydrous pboepnoric 
acid. It is a dear liquid, insoluble in water, oa pro- 
longed contad with which it is, however, decompoaed 
into hydrocyanic and carbonic adds and alcohol. If the 
ether is treated with ammoniacal alcohol, prismatic 
crystals are obtained, which the author regards as carbo* 
cyanic amide, and by means of wbicb and of chlorida Of 
carbonyl he hopes to prepare— 

fNHCOCN 
(NHCOCN 

Clemen s Winkler made a commniiication on tba aoalyaii 
of gases, ScheiMer adding some remarks. 

Kolbc described the experiments of Ffankuch on cyano« 
form, and those of SaytzefT on hydride of palladium. 

Michaelis described experiments on supersaturation* 
Weber made some observations on the same subject. 

Salomon gave an account of his researches on sulpbo- 
carhoak ether. Tbia ether has, in his opinion, the con- 
stitutioa Indicated by the formula— 

and ia obtained by tbe following readioo'- 

CO j*g*"*-|.C,HsNa8=»C0 j ocilSj+*'*^' 
Tbia body baili at tj5*, whilst its isomer— 

boils at 161°. 

Landolt, on behalf of Schwartz, communicated a 
memoir on the equivalents of refradion of carbon, of 
hydrogen and oxygen. 

Salkowski, on behalf of GintI, communicated researchea 
on the adtion of ammonia on anisic acid and its nitro- 
derivatives. The author has obtained a number of very 
interesting onido-compounds. 

Hubner, on behalf of Zincke, made several communi- 
cations. He entered into details on the bromo- and nitro- 
derivatives of tolucn, obtained conjointly with Majort. 
Then be described experiments made akog with Scheibler, 
fitom whidi it appaaia tUt aahydioaa w^BiQliBl^ by Google 
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ytewnce of hydrogen forms succinic acid. He added 
thai, according to Spez^ia, the nitrate of thallium can be 
used for the aoalyticul Mpanttion of chlorine and iodine. 

Zincke, on behitlf of Schw«tti and QintI, described the 
aAiun of 2inc upon a mixtote of chloride of benzol and 
of an aromatic bydfocarbon. According to tbe author, 
the zinc ads here not chemically but oy means of its 
presence. 

Liebermann deacribed certain beautiful Idue ciy ttalt. 
to which he haa given the name cceralignoD, and which 
fooad in the jmparation of wood*vinctar. 

Cantantea gava a lainBiaiy of the ntearcltct of Scbulie 
OR the diflncton of taliiM aoiationa. K« loocbcd also 
ufoa the coaatltntioB of allyltc alcohol, farwhkh be gave 
the following "circular " formula 

CHi— 'CH.HO, 

wbicb indicates perfedlly ita relatione with glycerin and 
dichlorhydria. 

Chfiuonnnoa ofiered aome remarha on a new prepara- 
tioa of ^pbcBjrl and diacetyt by ekftfolytic aAioo. 

Jnne si and aS. 1673. 
Tbeae owabera ooataia oo original cbemleal Baatter. 



BuiUtiii iii la SocitU Chimiqut de Paris, tome xix., No. 12, 

June JO, 1S-3. 

At the meeting of the Society. hclJ May l6, M. Wilim 
exhibited tlie new bulb apparatus construAed by M. 
Alvcr^niat. Three Small bulbs, interpofed between two 
large one?, arc conned)ed together by 8-tubes, so that 
any gas which it is wished to abaoib it compelled to 
Uaverse a larger portion of the ahaorMng liquid than in 
any other arrangement. 

h\. Tommasi described certain acid derivatives of 
napbtbylamin, naphthyl-acetamidc, and naphlhylchlor- 
acetamide, obtained by the action of chloride of acetyl 
and chlorated chloride of acetyl upon napbtbylamin. 

SC. Jungfleisch communicated tbe contiaaatton of his 
researches on the adion of heat upon rotatory powers. 

Right camphoric acid, heated in closed vessels with water 
to the temperature of 150° to 350°, is transformed into 
two other acids, optically inaAive, bearing to it the same 
relation which inaAive tartaiic acid and para-tartaric acid 
do 10 right or left tartaric acid. These two modifications 
MO KCipiocally convertible when heated along with water. 

UMt UbafModbythoMntiMd Reaction of Alkalies 
and Wotor.— H. Berthelold— The author has studied the 
aAion of water npon the hydrates of potassa and soda, 
upon aomoBlat opon lime, baryta, and ttrontia, both 
bydrated and anhydrous, in order to obtain a tbemic 
measurement of these reaAions. 

Function of Atmospheric Nitrogen in Vegetation. 
—P. I>. Dehtmia^Thia impoftaat paper will appear 

tn extemso. 

Observations on a Work by M. Gaudin, entitled, 
"Architecture of the World of Atoms" ^Architecture 
du Monde des AtomeB).—M. West.— The researches of 
II. Oaudin promise to throw valuable light upon 
cryBtallograpby. 

IteaoafdMO on tlM Mineral Oila of Bnxlire-la- 
QfOt and of Cordean. — Jules Jafte. — An investigation 
nndertaheo to asoertaia the diflereacc between tbe mineral 
oila obtained from fcltamfnoua achists and the petroleums 
of Amctiea. The author explains the absence of benzol 
and of naphtballa in theae oils by tbe faa that the dtsUUer 
pafpoaeiy worka at lempctatwea too low to pemit of their 
nmnation. 

A New Method of Assaying Plumbiferous Mlneiala. 
— Ant. Jila&caiizini. — (Sec vol. xxvii., p. 70.) 

Determination of Iodine in Presence of Chlorine 
•nd Bromine.— H. Hiibner^The tnctbod ia based upon 



the nearly perfeA insolubility of thallous iodide in water, 
and in solutions of nitre, whilst the corresponding 
chloride and bromide nre moderately soluble. The iodine, 
bromine, and chlorine should be present in the state of 
alkaline salts, and the solution should be dilute and 
neutral. A solution of thallous nitrate is added drop by 
drop until the precipitate formed is perfedily white. The 
liquid is then mixed with a little water to re-dissolve the 
white precipitate, and tbe whole is allowed to stand for 
8 to la hours. The yellow piccipiute of thallous iodide 
is then eoUaAed npon a connterpoised filter, waabed with 
the amalteit possible qaantiqr of water, dried, and weighed. 
The waaMnf •water contatot the whole of tbe chloriae« 
which iideteraiiaedaa chloride of ait*tr. The deteimlaa- 
tioo of iedlae in pfeaeace of brmaiae ia effeAed in the 
aame naooer. In both cases it ia oeedfal to avoid the 
use of too great an excess of thalloaa aitntat aad the 
addition of MO large a quantity of water. The AflbfOat 
solubility of the iodide and bromide of lead nav aiao be 
used todetcrando iodine in pfeieoce ot bromine by means 
of nitrato of lead. Tbta method la less truatworthy than 
the first menlioBed, aad caaaot he employed »r tbe 
separation of chlerfae aad iodine. 

Falsifleationa of Albumen. — A. Herborger. — Albumen 
is often adulterated with gum, dextrin, and Starch. To de- 
led these admixtures, 30 grms. of the sanple are 
dissolved in lukewarm water. After some time the mass 
is stirred. If the liquid contains many white clots, the 
quality is inferior; that i«, a notable quantity of the 
albumen has been coagulated by the employment of too 
high a leitiperat ure during desiccation. The Kohition is 
mixed with acetic acid, and then some alcohol is added ta 
the decanted acid liquid. If j;um is present, a precipitate 
is formed. If starch has been added, it may be rcco<;ni5eJ 
in the usual manner by means of iodine. If the albumen 
CPutains sugar, it is easily recognised by the use of 
I'ehhng's lest. 

Quantitative Examination of Iton Mordants. — 
H. Vohl. — If the mordant in question contains chlorine, 
it is precipitated by mcann of sulphate of siKcr, and the 
chloride of silver obtained is weighed. To determine 
nitrous and nitr;c acids, the filtrate is precipitated with 
baryta. The sulphuric acid and tlie oxides of iron are 
precif itated, whilst the filtrate, after prolonged digestion 
in heat, contains the nitric and nitrous acids in the state 
of barytic salts. The precipitate is welt washed in boiling 
water, and the excess of baryta is removed by means of 
a current of carbonic acid ^as. The whole filtrate, with 
the was! 1! ; , Is brought to a definite volume, say 100 c.c. 
The presence cr absence of nitrous acid is ascertained by 
means of well known tests. Then the amount of baryta 
contained in 5 or lo c.c. of the liquid is determined, 
either volumetncally or pravimctncally. If no nitrous 
acid it present, the whole of the baryta present in solution 
corresponds to the nitric acid, which is thus determined 
indirectly. If both nitrite and nitrate are present, a 
known volume is evaporated to dryness, and the residue 
is taken up in absolute alcohol, which dissolves the nitrite 
only, leaMng the nitrate untouch.ed. The determination 
of the baryta in each of these salts gives the respeAive 
amounts of nitrous and nitric acids. To determine tbe 
ferrous oxide in the mordant, it is diluted with water, and 
digested in the cold with carbonate of lime in a flask 
filled with carbonic acid. When the liquid has grown 
clear, it is filtered in a current of carbonic acid and 
washed in distilled water. The solution containing the 
ferrous salt is then oxidised with chlorate of potassa and 
hydrochloric acid, and the ferric oxide thus obtained is 
precipitated with ammonia. The presence in a mordant 
of a ferrous salt and of nitrous and nitric acids is in 
general injurious. (Few, if an^, praAicat men in England 
will agree with the assertion conveyed in the last 
sentence. The quality of an iron mordant may be 
ascertained much more perfe^ly by dyeing a swatch of 
calico with It, and with an extraA of logWBOd, than Jtf 
the opeiaUen ncemmended above). Digitized by GoOgle 
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Dyeing Aniline Blacks on Cotton Yirn. — MM. 
de Vinant. — This process requires great care to prevent 
the blacks from being clouded :—fi I. The cotlon-yarn, 
well boiled out, receives seven turns in a bath composed 
of aoo grms. of sulphate of copper for every kilo, of 
material, dissolved in water slightly acidulated with hydro- 
chloric acid. It is then well wrung out. (j). It receives 
five turm in a bath at 50", containing; 50 t^rms hydro- 
•ulphate of soda per litre, and is rinsed. ( U- It receives 
teven turns in a bath of 10 litres of water, iSo grms. 
chlorate of potash, and 170 grms. sal ammoniac, dissolved 
in heat, and then mixed with 480 grms. chloride of aniline. 
(4). It is s(rt'tchi:d out very tegularly in a hot drying room 
at J4' for forty-eight hours. (5). Lastly, it receives four 
tana at 30^, in s b»th containing i grm. bichromate of 

evtaah per litre, and is well rinsed and dried. If the 
ackfl are reddish, they may be passed through a bath 
containing i litre bleaching liquor at 6° to 100 litres of 

cold water. 

Pearl Grey with Aniline Violeta. — Aniline violets 
applied in verv feeble tints furnish pearl greys, whose 
tone varies with that of the violet employed, and is pure 
ia proportion to the excellence of the dye. As the 
quantity of colour employed is very small, only the highest 
class 01 aniline-violets should be employed. Cotton may 
be dyed without mordant. The bath should contain a 
little aoap, without acid, though a very xmall quantity of 
tartaric or acetic acid ia ad«led at the end. For pore 
wool the colour ia diiaolved in liite*wann water alooe. 
without acid. 

Printing Ink for Uae in Calico PiinUag;.— The 
fetlowiBgrnixtwa giwa fine remitt :— 

Parts. 



Venic* turMAtln* 9 

Soft potaan eoap 10 

Oleine 4 

Lamp-black 6 

Blende Paria I 

Oxalic acid 0*5 

Water 1 



The turpentine is first heated along with oleine; then the 
loap is placed on a levigating slab, and the mixture of 
turpentine and oleine is very gradually incorporated wiih 
i'., When this process is corripli tt- tJic I iKjp-black is 
worked in, having been first ground and iiiUcd. Finally, 
with constant grinding, the Pans blue is added, and the 
oxalic acid and water, wliich are previously mixed and 
slightly warmed. The Paris blue aod OUlic acid may Iw 
replaced with carmine of indigo. 

Rtmu Htbdomadairt di Chimit Seitniifique et IndustrittU, 
par Ch. Mine, No. 23, April 11, 1873. 

Soapa and Paifoniery with an Aliuninoua Base. — 
H. Bonnaaiy. — ^M. Boiraamy, ttruclc with the inccnve- 
aieoieea Rmltiag from the aie of toOet^ioapa with a haae 
of pottdi or eoda, hat prepared alomlaa loapi. Thcae 
an. IS a matter of cimne, acntral and foe from cana- 
^Ity, and being in§olnbte in water their detergent aAlon 

b S:mp"y m t'^l: .1 r: i t :i1 , nrit chemic.ll. 

Indelible ink-Fowdera.— E. Rey — This paper praises 
the inks in qaeitiOB» bttt throwa no light npon tbev ooai- 

position. 

No. 24, April 18. 
Thia number does not contain a single chemical article. 

itonlUur SeUnfifiquf. du Dr. QacsneviUr, T me, 1873. 

The Funtltion of Septic Agents n. il:e Animal 
Bconotny, and the Nature of Septicaemia. 1 rrand 
Papillon, abstraAcd from the recenliy-publisl.td rchults of 
Davaine. — ■\ very important physiological paper. \Vc 
note the striking faft ihat, according to the experiments 
performed, the septic power of putrescent blood s\.riiU n 
no relation with its offensive odour, the latter continuing 
to incfiaaa white iba paiaooaoa pfofaitiai in diadaialiiaf. 



I The Polea in lffagB«tiaatloa.i— B. Dachemla.— A 

purely physical paper. 

A Patronised Ink. E. Duchemin. — A controvereial 
paper on a so-called indestrudtible ink." wiiich Boui- 
singault had pronounced indelible, and which the author 
has succeeded in effacing by means of alcohol and benzol. 

Bxperimeikta on the Effedia of Dyaaaailcw— MM. 
Roux and Sarran. — Dynaaiile tgailed qr vIoleBt perena* 
sion— «. g., by the detona^on of a atroog Ailauaattng 
capsule— expiodea avao to tha open air. aaa prodacea an 
effea, if couiaad, aqaal to that of tea tinea ita wrigM of 
gunpowder. If ignited ia any ether manner, it miaa 
quietly if fn the oped air* and if confiaed it axplodOa. 
But this explosion, whalem maybe the tenaperafafe and 
the pressure, is of a different nature. Inatcad of a deto* 
nation, or explosion of the first order, it is merely an ex- 
plosion of the second order, eoual in effedl to that 
produced by double the weight or gunpowder. The ex- 
periments on which this conclusion is founded were made 
with " No. 2 dynamite " of Vouges, containing 50 per 
cent of nitro-glycerine, and exploded with a Gevelot 
detonator, containing 0-25 grm. of fulminate. But even 
with dynamite at go per cent the results were found to be 
quite similar. 

Production of Potash Salts at Stassfurt.— Theodore 
Becker. — A few details on these mines, which have pro- 
duced so ^reat a revolution in the manufadure of potash 
salts, will be uicful. Stassfurt ip situate about 20 kilos, 
from Magdeburg, on the /Xnhalt frontier. The geological 
formation on which it lies is the variegated sandstone. 
The presence of a bed of rock-falt he'ri-v this stratum 
was suspefled in 183S. Borings wtro t > -;^uled by order 
of the Prussian Government, and in 1851 the presence of 
a deposit of rock-salt, at least 330 metres in thickness, 
wa» ascertained. The formal working of the mines began 
in 1H57. Before reaching the Salt it was necessary to 
sink 260 metres through the sandstone, the gypsum, and 
the marl. The saline deposit does not consist exclusively 
of common salt, and may be divided into four chief re- 
' gions. The lowest bed is the largest, and consists entirely 
of rock-salt traversed by slender veins of karstenite. It 
is about 340 metres in thickness. We find next the region 
of polfhalitt, still composed of rock-salt, but interseded 
by veins of 2 to 3 cm. thick, formed of polyhalite, a 
mineral composed of sulphatca of lime, roagnesiai and 
potasaa. agreefag with the female 

2(CaO,SOj) -1- MgO.SOj-l- KO.SO^ I 2HO. 
This layer is about 64 metres in thickness, and is com- 
posed on an average of gi j 71 r r -nt chloride of sodtun, 
0-G6 of karstenite, 6 63 of polynaiitc, and I'fi ofhydratcd 
chloride of magnesium. To this stratum succeedl 
another, of a different composition, and chafa6.erised by 
the presence of a saline mineral named kitseriU. It 
consists of mono-hydrated sulphate of magnesia, in small 
microscopic needles. The layer contains 63 per cent 
chloride of sodium, 17 of kieserite, 13 of carnallite (see 
below), 3 chloride of magnesium, and 2 of karstenite. 
Its thickness is 56 metres. The upper region is formed of 
a group of salts chiefly roagnesic and potassic, and for- 
merly called riddanct talis, because they were at first 
without industrial application, and were merely extracted 
to reach the rock-salt below. These salts are now the 
foundation of the trade of Stassfurt. The principal salt 
is camailUe, a chloride of potassium and magnesium, — 

KCI-|>aMgCl<fnHO. 
It haa a nd cotoar. dna to the presence of oxide of iraa 
in m ta aa co pic lainallst. There are found ateo, in tbia 
deposit, Sylmiis or HvftdUit, a chloride of potasainm 
conuining oikea email quaniliiaa of sulphate ot potasaa, 
and of sulphate and cUofMa of aagneaiom} Tathf* 
hydriU, a carnallite ia which the chtorida of potasainm is 
replaced by chloride of calcian ; and BtnuU^ a cosiU> 
natioa of |ba borate aad chhcida of aiagnaaiam«— 
(6UgO8D0j-i-MgP). 
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Stassfurti as we have elated, lies on die Prussian frontier, 
towards the borders of the duchy of Anhalt. The 
Prussian workings, therefore, cuuld nut be extended to the 
touth-west, where the geological conditions were most 
favourable. In 1855 the Government of Anhalt com- 
menced operations within its own territory, with pcrfedl 
Ruecesft. The saline beds were reached at the depth of 
145 ii'.elres, and soon a new salt was discovered in great 
q'lantiiy, f;''^'"^ a new impoise to the trade of tlie dis- 
trit.1. '1 If.s is Knniili-, a compound of suljl'.ate of maR- 
nesia anJ ch.loritlc of rna^rsesium. Its discovery enabled 
the inhabitants to enter upon the manufaiftiire of pure 
guiphate of potash, which is largely exported to England 
and the United States. In M. Becker's ntinnoir tlie 
reader will find an accotrnt of the purificatii n of the 
crude salts as obtained ficni the mines. 7 heir applica- 
tions are numerous. The chloride of potafsjuni is used 
in the manufadlure of saltpetre and caibonate of j oiassa ; 
the sulphate of fotnssn is in great demand in the glass 
and alum-works. Strij^fuit exportf., ako, sulphate of 
masnesia, chloride of magnesium, — which is extensively 
used in England for the discreditable purpose of adding 
to the weight of textile goods, and rendering them hy- 
glOCeopic, — bromine to an extent almost suflScient for the 
OODWinption of Europe, and boracic acid. Lastly, the 
llB|Hlte raits obtained as waste in the various refining 
processes— consinting principally of sitltt of aoda, mag- 
nesia, and peiaiMk— are skilfully combined, and sold aa 
mineral manures, more or less rich in potassa and mag- 
nesia. The demand for these manures has greatly in- 
creased of late years, especially in England and Germany. 
In i86g the Praasian mine alone yielded 109,075,000 kilos, 
of salts of potassa, and 56,332,000 kilos, of rock-salt, 
tepreseoting a total value of 916,960 francs. (It is inte- 
reiting to note that whereas the application of potassic 
taitt in agriculture, some fifteen or twenty years ago, was 
Ibund to produce little or no benefit, thqr arc shown by 
more recent experin^ents (o be highly vfiluable. This 
cbange it what they would lead us to expeA. Liebig has 
ibown that the use of manures which contain only tomt 
of the Bsfa>conttitttents of the cropa only eimblce the toil 
to be more iMldly exhausted of die otlier neceaeuy eoa> 
■tituenti. We have been for jtut employing manwea 
containing photpboric acid, lime, and nitrogen, and our 
toila an feginning to crave a sopply of potash). M. T. 
Bechar'a important memoir, on the npamtion and re- 
ef the varions aaltf and other pi9d«fti above 
apedi trill be given at length on a fatme occariioa. 



Lit UonitttRevu* Hthdpmadaire des ScUnus, par L'Abbd 
Mdgno, Tome xxxi,, No. 9, June 26, 1873. 
Detennlnatioa of tlie Al«4dwlie Strength of Li- 

Juot*. — If an alcoiMliC or acete solution is allowed to 
ow from a sman ^fice, the drops are the larger and 
heavier the OMVe concentrated is the solution. Hence, if 
we count tlie nnml»r of drops necessary to make up a 
certain volume, we may, by mean* of a special taUe, de- 
termine the strength of wine, beer, or vinegar. 

New Material for Paper-making.— Messrs. Jour- 
deail, Pari&ot, and Co., of tieire-le-Cbatel (Cote d'Or), 
have patented the stem of the hop «•* material fiir the 
manniaAure of paper. 

No, to, July 3, 1873. 

Portable Liquid Gas. — M. Roche, of Paris, has con- 
trived a lamp for burning the light mineral oils without 
daomrorouMance. He asserts that his lamp consumes, 
per hour, 50 grms. of light oil, ^ing a light equal to that 
obtaimd mm the eomlraMion of aoo cubic metres of coal- 
gaa, the coat faagincoeeerding to the price of the oil in 
difbrent localitiet. from t to s centime*. 

Zinc-Green. — Elsmer manufaAures zinc-greens by 
inixing 5 parts oxide of zinc, i part sulphate of pobali, 



and water euough to luna a paste. This mass is tho. 
roviRhly incorporated and heated to redness, when it 
yields a fine powder, of a deep green. If the amount of 
oxidc of zinc is increased to 10 parts a grass-g^ecn is ob- 
lained, and with 20 parts a still lighter. The last propor- 
tion serves as a substitute foT the daogeivMpaiioa kooim 
as Schwcinfurt-green. 

Reimanu's FHrber Ztiiung, No. 25, 1873. 

This number contains receipts for dyeing apple-gteeo 
on wool, cochineal'ied on cotton yam. for which the 
reader is referred to an advertteemeDt^ and Vert Horiioa 

on sHIt. 

Solution of India-rubber for the Manufacture of 
Elastic Tissues.- The law indi.t rubbtr is soaked in 
clear water, and boiled for about an hour to remove diit. 
It is then taken out of the \^■a^e^, and cut into louad 
slices ab I t I ci;ntim. in thicknc"-?. It :s then roiled out 
into layers about 2 metres long and 0-15 metre bioad. 
The rubber is then dried in a warm chamber. Alter the 
drying follows liie solution, .\buut 26 kilos, of roUcd 
caoutt:houc are ( laced iu a wooden vat hned with ^inc, 
and treated with a ni.ilurc of 50 k:los. ben/ol and 70 kilos, 
oil of turpentine. Both these liquids must be perfeAly 
free from fatty rnatters, or the solution of india-rubber 
will be useless. The caoutcliouc, before being brought 
in contacl witli the solvents, is lorn up into small frag- 
ments. The mass is stirred occasionally till it forms a 
thick, homof^eneous liquid. To test the benzol and 
turpentine, small portions of each are evaporated to 
dryness in the water-balh. If .tny trace of fat remains 
the sample is at once rejeded. / 

The Editor gives also receipts for a Russian green on 
wool, for yellowish brown, red-brown, and alkali-btue on 
cotton i and for printing rainbow atyiea in rose, blnCt 
and orange. 

Products of Reeia.— Schmder, daring an investiga- 
tion of the oxidation-pndnfia of rosin (colopbonium), dis- 
covered an amorphous resinons acid, isophthalic and tri- 
mellitic acid — a derivative of the acid occurring in mellite. 

New Washing Agent. — A conteniporary journal, 
devoted to the art of dyeing, informs us that /iirtT^n is 

now used instead of heosol or tnrpefitioe for deaniieg 

texttlti fabrics I 

Utilisation of Old Dye-Liquors.— As a means of CX* 
trading from such liquors eveiyihing of value, it is pro- 
posed that the bath in which scarlet has been dyed should 
be gradually exhausted by dyeing with it successively 
lighter and lighter shades. A better proposal is, where 
pra^i cable, (o keep one and the same batb for the tame 
colour. (Many experienced scarlet-dyera maintain that 
an old (lot gives the best results. 

Dressing fot Sfflm.— A iolntion of gum tragacaiilh la 
recomroend(Bd. Silica got up te tbli manner do not show 

rain-spott. 



NOTES ANp_ QUERIES. 

Yellow.— I (ball ukc it at a (rest ftirMr if vou or soy of 

jpeareorrctponileDttwill kindly infuim aicbowtomaltcaDrislit Icmon- 
ycllow from chioiniii: nf pvlssn aitJ nitrate of lead— a yelk w that will 
keep it» C"^itaur cn cxj:[j; i-:c tii tl:c Air and after l>cing wt-lt ux^hed; I 
have tried maoy ex|icninenl*, but tb«]r all change to a deeper (olosr. 
If yoa caa i^va m aiv biaia about tta ssaie, I shall feel greatly 
obliged.— In V. 



TO CORRESPONDENTS. 

Uiu 0.— Your eDquiriea should be addrtiaed to a medical paper. 

yolla, — Pruiaiao bluc.daik ullramarioe, or bpely-aroDnd indigo may 
be UM<1 ; but there are no pigments iotubtt in linnas oU, 

J. P. Armtlronn, II. H'., and ofAm.— MeiSIS, TrMaCT SBd C^t Of 
Lndgatt Hill, would {xecwe it ior you. 
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(i). The phraseology ordinarily in use in tlie deacription 
of fuoduieatal chemical phenomena is open to the 
ol>}eAioa tbat either it is diffuse and wanting in terseness 
and precision, or else words are employed which go 
beyond the requirements of the moment, inasmuch as they 
connote not merely the fa(f\s themsu-ivcs but also hypo- 
theses, the full discussion of which is impossible .it the 
commencement of a course of in&truftion ; in conLri :lhl 
a tendency to cne-sidedness in looking at question* con- 
cr n llieory and speculation is often unintentionally 
developed. The Ktudcnt, being taught to take certain 
matters of this kind for granted durinp the early part of 
his course of study, is fieauenlly unable to divest liini- 
self wholly of preconceived notions on the subjedl at a 
later period in his course of study, when he comes to ex- 
amine the bearings and scope of these h.ypolhescs. To 
render tlie fallacy of petilio fniuipti less imminent, the 
IDode of teaclung certain fundamental doctrines briefly 
described below is suggested, the method having been 
tested by some years' trial and found to meet ih.e require- 
ments of the case, v'u., enabling the farts themselves to b« 
stated in terse language, without involving in anyway 
any assumptions or hypotheses whatever beyond certain 
universally admitted conventions. 

(a). Quantitative analysis shows (Dahon) that any pair 
of so-called elements capable of being obtained from a 
given homogeneous ccmpound* fand hence stated in 
ordinary language to exi.st in, or DC components of, that 
compound) are present in that compound in proportions 
hy weight, related by a simple numeiical law to tliose in 
whicli the same p."<ir of elements exist in any oilier liomo- 
gencous compound ; tins law of multiple proportions 
being that if the relative quantities by weight in which 
any two elements co-exist in a given compound be reprc- 
Mated by a and b, the relative qaaatities io which they 
eo'cdit in ny otbgr eunpoiiiid are indicated 



« and ^ bt wbera a* and n art iaMgyn iwdiy of Ufh 
valota. 

Uka all experimental geaanliattiOH* thia HaMnent 
«n|jr cspmica (be icanll of any (ivea cxperimant within 
acBitafii degtaa of ai^ioianiattoa ; but It la nnUbntjly 
fMNid ikat tba OMMa can be tabm in the quantitative 
dttanafoaitoai of tba Mbatancaa present, the more 
aecArato tba proeaatea amplojred, and tba gieater tlM pwfty 
of tba body opeiatad on, tba move neHrly it tbe retail of 
caab aapanownt espBewad by the faneraliaation. 

M. Itbenee foltowatiiat Uw compocitlon by weight of 
all homogeneous compounds is indicated by tbe geaeral 
formula, xtCt+*xCt+xjei+ ..... -f jrnrn, wber^ 

fit f^i • • ■ fn 
are certain numbers applied respectively to each of tba » 
known elements, and jTiiXj, . . . jra coefficients, tbe^dues 
of which are o in the caaea of such elements as are not 
preaent in any givaa cofaponad under consideration, and 
an aimple intefeia in tba cam of snch elementa «■ are 
praaent In that compound. Tba valoa of the «*e tbaa 



• Solutions anH o«her apparent eiccpttons tn thr- niU- .irc i;f nrnlly 
viewed >J nut buo^ lM>nu)geo«ou& compoucxlt, but at bcuig aimply in- 
dcisnaiaateiaiataratettsraaraafedMlailar 



obtained from quantitative analyala. and so chosen th.^t 
the valiiea of the Va in tbe geoeral formula shall be as 
low aa posaible in most case*, constitute wh.,t .ire 
apoken of aa tba tomMiting numbtrs of the elcit.ents. 
Thus, X, 6, and 8 being the combining numbers 01 hv dro- 
gen, carbon, and oxygen rcspeAively, many conti L unJs 
of tbaaa elements have compositions expressed I y the 
fiumnlamxi (of hydrogen) ■+nx6 (of carbon) 1-/X8 (of 
oatygen], where m,n,and^ have verysimple values. Thai— 



Water 

Carbonic acid 
Carbonic oxide 
Marsh-gas , , 
Acetic acid . . 



p = o 



»i = o n - I 
m^-Q H - I 
m i n = i 
.. m^i n = l 
&c., &c. 

From these consideration!, then, are derived vbaC am 
spoken of as the " Old Mfiea of oonMniei nmnben" 
(Oalton, Berzelius, ftc). 

(4) . Manifestly any one of tbia leries of anmbeta mi^t 
be multiplied or divided by a almple int^r without 
invalidating tbe applicability of the general formula. 
Thiui if 2e» ware taken aa the combining number Ingtead 
of tm, n compoond indicated by the formula— 

XiCi+Xtet+ .... -fT,f» 
OB the old acale would be indicated by— 

or if •> ware lafcen iaatead of en, tba aame coapound 

wovld be Indicated by— »jrffx««s-|' , . . +&r.^^^ 

For C0neenience.a "new series of combining numbers '* 
is conatroaad (Oerhardt. Caniriaro, &c.), where the com- 
bining mttnhers are in some cases identical with the old 
ones, in othem are multiples of them, the precise value of 
each number bein^ fixed by reference, not merely to 
graviaietrieeompoaition,but also to volumetric compositi- 
tion and the tpraific gravity of the subsi.mces concerned 
in the vaporous state (Criterion I.). \Mitn this criterion 
IS inapplicable, a convention b.-sed upon specific heat is 
taken (Criterion II.) ; and where both of tlicse criteria are 
inapplicable, chemical analogy is taken an Criterion III. 

(5) . Criterion I.— Experiment shows (Gay-Lussac) ihat 
a given bulk of any compound vapour contains a volume 
of any volatile component element (examined under the 
same circumstances of temperature and pn ^sute) which 
is an integral multiple of a simple fradion of the 
bulk of the oompoond vapour; Lt.^ one volume of 

pound vapour contains ^ volumes of each vaporoui 

stituent clement, m and n being integera rarely of high 
value?, and varying in value with each conatituent 
and with the nature of the compound. 

(6) . As a subsidiary unit of volume (the absolute unit 
being I cubic metre) is chosen the (variable) bulkoocupied 
by I grm. of hydrogen under the conditions that obtain 
during any given experiment under conaideratioo. Thia 
unit, which may be conveniently deiignatcd aa a mHn- 
ftuum durpw and trytwjM) baa. at a pmatore / and a tcm. 
peratnie U nppfoiaimatdy tbe valn^ 

O-OIM xi73+£x76o 

abMdnte nniu of volume. Heacn one netfojmeum of 

compound vapour contains ^ aMtfuqmenma of an^ given 

gaseous elementaiy eonstituent, m and « being integers. 
(7}. The vapoor deaiity of any given cooititnent being 

ijn refietence to bydrogen, ^ metropoenma of that con* 
atituent mutt weigh ^xjgrms.; i.*., one melropneum of 
compound vapour contains— grms. of any given vapor- 
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/CMtineAtNMrt, 

1 Joly i8,i87j. 



elemeaUty conttitoent, Takinc into contiderattoti 

•11 tlM volatilA conponadsof tfais element (f^, kll the 



1 being cMMUnt), (bcie noit ke • gretlMt , ^ 
ine»<are of *U tbete vrIocb ; the nmiwiical ralae of wbtcb 

O. C. M. m«t be — , when » his in each crn ibe 

aialinum integral v i. J r isible. ^ _ ^ ^, , 

ThuB the following v„iuc» of the G. C. M.« are 
obtained :— 

Hydrogen.. .. 05 Mercury .. looo 

Nitrogen .. .. 70 Arsenic .. .. 37 5 

Oxygen .. .. 80 Phosphorus .. 15-5 

Sulphur .. .. 160 Bromine .. .. 40-0 
Chlorine .. 1775 

The valms of m la the expretsion ~ (when this ex- 

mntfun i« the O. C. M.) being found to be— 

1. In the case of mercury {probably line, cadmium, &c.). 

2. In the case of hydrogen, oxygen, chlorine, bromine, 
iodine, probably potassium [Dcwar and Dittmat). oiUO' 
geo, •alphtv (at high temperatures). &c., &c. 

4. la tha cam u arMoic and phosphorus. 

61. tn Uie aaaa of aulphac (at compafativetjr low ten- 

^li^Hyl MtC Bbelag conveniently made a standard of re- 
f^lcncCfttlcaiDblotng number in taken as unity; hence, all 
tlia othw Dumber* require to be doubled : whence the 
following equation— C»«^2;i:n, when C» is the combining 
nunber (new series) applied to any ^iven element, and 
CUtbe O. C. M. for that element obtained at above from 
uie vapour density of the eleneot, i, and theexperineatal 
detarmiaatkm of the minimum valne of m, 

fo). Ilaay elmnents not themselveaTOlatQe at raeasur- 
abto temptratare yield volatile compounds wiUi otlier 
•Icmenta; carbon, boron, silicon, iron, fte. Wbea 
several votaule compounds of a given elemeot an com- 
pared, it is uniformly found that the oamerical valaea of 
tba weights of that element contained in a metropneum of 
caeh compound vapour rcspeAively have a G. C. M., just 
M Ilia aaneiical valuei of tba weight* of any volatile 
•kntatt contaiaad in a nMtfopoeam of all itaconpovada 

fcapcAhaly have a O. tt. M ., via^ 

Tteict the tii/u* of thh G.C.M. is similarly taken as 
the combining numbers of the element in question (new 

(10). The experimental errors involved in vapour density 
determinations are frequently of such magniiudc that the 
results of any one Riven experiment only approximate to 
those which would be in exa« conformity with the 
generalisations of the existence of a G. C. M. of the 
weights or volumes of a givrn clement contained in a 
metropneum of the vapours of each of its compounds ; still, 
the more care is taken in avoiding tottrccs of ciior, the 
closer is the approximation. 

Where a combining number is fixed by the determina- 
tion of a G. C. M., it is evident that the existence of only 
one or two volatile compounds renders the determination 
impossible or unsati8fa(flory; the combining number 
thus deduced is not ul viys identical with that fixed by 
Criterion II. or III. (nijro). Thus, from the vapour 
density of ferric chloride, 112 would be taken as the com- 
bining number of iron : but both the specific heat of 
metallic iron and analogy with aluminium ftbe combining 
number of which, deduced from the cl loride, is double of 
that deduced from the methide and ethide, BuefctOB-and 
Odiing), indicate 56 as the combining number. 

Compounds that decompose on heating, or " dissociate," 
are of course excluded io the determination of a G. C. M., 
there being no Umgac OBO honoganaona body to deal with 
in such cases. 

{tt). CriUrioH II. — In the case of all elements that are 
■olid at measurable Umperalurea, and the melting-pointt 



of which do not greatly exceed the melting-point of 
pl.Ttinum (!.<•., in the c.ise of all elements that give 
volatile compounds, save those gaseous at the common 
temperature, carbon, silicon, and boron), it is found that 
the apparent specific heat of the solid element between 
f* and I (where t" liea betwcan -^jo aad -fioo) doae^ 

apf rasimatca to ^1 wban < ia the comUaing nombct 
(new aeale) ; or < a wbere & la iba appannt apecUte 

heat. 

In the case of elements where Criterion 1. li aot ap- 
plicable, it is found that a very simple multiple of the com- 
bining number (old scale} (§ 3) also closely approximate* 

to -^^ i this multiple of tha old eombining anmber la then 

taken as the combining number (new scale). 

Thus the combining number of iron (old scale), deduced 
from gravimetric analysis only, is found to be 28 ; the 
apparent specific heat, however, closely approximates to 

wherefore, 2x28, or 5<), i& taken as the combining 

nnmber (new aeale). Similarly, 113-4 >• 

combining number of indium (Bunsen), instead of 

3--8 = — i^, as deduced from gravimetric analysis only. 

(12) . CriUrion III. — The particular cases nf the peneral 
expression, J-ffi -I- Jrj<'j + xjf3-f .... +jrpii-«. produced by 
varying the values of the *'s, may be briefly denoted by 
applying to each element afkually present in a given 
compound a symbol indicating its name and combining 
nvmDer, and repeating each symbol as many times as is 
denoted by the value of the x attached to that symbol 
in the particular case examined. Tbu», a colledtion of 
symbols, termed a formula, is obtained ; wheti the x'» 
have the minimum possible values, the formula is termed 
«n emf'ineal formttla. Thus, water is indicated by the 
empirical formula HHO ; butyric acid by CCHHHHO. 
This notation is conveniently abbreviated by writing a 
suffix, X, instead of repeating the symbol Jr Ciniei; lliai-' 
Water, HjO ; butyric acid, CaH^O. 

(13) . Formuiz, however, may be made to indicate not 
only the ratio by weight and volume in which the con* 
ponentf are present, but also their vapour densities. From 
the ciicamaUnce ^8) that double the G. C. M. fora^y 
given dement is taken as the combining number of tbak 
elemeat. It CaUowa that the empirical formula of a com* 
pound mu«t indicate either the weight of 'iro metropneum* 
of that compound.or a sub-multiple thereof; and hence, by 
multiplying the empirical formula by some suitable 
integer, a formala (tanned the rational formula of the 
compound) is obl«aaf» iHiich denotes not merely the 
granOMtlk andvolumetrtc composition of the compound, 
bat alao tba alMOtate wm^t in grammes of two metro- 
pnenma of ila v^^r. ^hna, tba rational foimnia of 
water i* identical with the cmairical formula H*0 ; tha 
rational formula of bntytlc acid ia double tta empirical 
formula, being C^U^Oi. 

(14) . Elemenu which do not yield volatile eompouads» 
and the apparent specific hcata of which are nabnown, 
have combining numbeia which are Sxcd by tbia con* 
vention; such multiplea of the attmban dMlwad ftom 
gravimetric analysis ((3) an ubaH aa will cnaUa com* 
pounds of these elementa to be iadittted by toimnim 
which resemble in suffix value* the ralioaat wmobi «f 
compounds of Other etemenu to wbltdi the fiiat-Damed 
compounds are chemically aaalogoos. 

Thus (apart from evidence derived from Criteria I. 
and II.), the rational formula of alumiaic cblorlde ia 
AI2CI4; ferric chloride is chemically analofi^ous todumlnle 
chloride, and c.in be indicnted by a simi'-ir f iT -nulaiFejiCla, 
if the value denoted by l"c (combining nuiuucr, new*cale) 
be made ■ 56. 

(15) . The itymbols involved in chemical formulae, though 
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unlike algebraic ones in this re»p«(^, that juxtaposition 
does not mean multiplication (the sign + being understood 
between each pair of adjacent symbols), are yet like tliein 
in one property, viz., that of cnmmutatioti ; by adopting 
ftxed conventions as to the mode in which the symbols in 
a rational formuia are arranged among themselves, many 
faAs in the chemical history of a compound may be 
indicated. Thus, the rational formula of acetic acid 
being CaH402, or CCHHHHOO, a great many fads and 
chemical changes in which acetic acid is concerned may 
be at least partially indicated and called to mind by 
arrnnging these eight symbola that— CHHHCOOH, or 
CH3.CO.OH. Formolc wboie comtittnat symbols have 
been thus arranged, so as to connote poinit in the 
chemical history of the compound indicated, W« nfened 
to ak disseettd Jormulm (struAnral formulie). 

(16]. From the above definition of a rational formula, it 
IB evident that every such formula indicates the !!.iitic 
talk, viz.) two metropneums ; the concrete weight in 
gpMBnes of this bulk of compound >*conv«BieiitlyteferTed 
to M a melrogrammt (or mttrogrtm). Tlim> tm netro- 
grein of water is t8; i.e., 2 metrapammt of steam weigh 
iS gnuntnes. 

(17). la tbe ceM of elemeatSi ntMiwt fonnalB are 
applied, b«ted CO tbe mom pdncipee at tbeee ia uae for 

Since 1^ ia bgr dcflaltloii tbe 



Solpbur fat low temperatures! . 
(at high temperatures) . 



or H, 
or Clj 
or O, 
orOj 
or P4 



r.uii;! cr {\ b), and, as 2S indicates the weight of a melro- 
pneuius, m must iodicate the number of times tbe symbol 
it faceted ia the rational lomttla «f the element ; thus— 

SlaoMat. RatiMial Formuti. 

Mercury.. H| 

Hydrogen 

Chlorine.. .. GlCI 

Oxygen .. 00 

Ozone .. .. .« «. 000 

PboaphoruB PPPP 

SSSSSS or S6 
SS or 

It may be noticed, *h passant, that allotropic modifica> 

tions are often indicated by different rational formula: ; 
*.|f., oxygen and ozone, or the two allotropic sulphur 
vapours. 

(18). The laticrj.il fu n rn; 1 .f- u :' i', 0 1: l<]j-. i Ic element* and 

Compounds arc neLc'-L^iirily i r: i.l 1 1 1: r i:i . r: ,/,e ; in this Ca»e 

the convention is adopted thai the tmi .rjcal formula are 
regarded as the rational ones (url- . r otu L .sedoo 
analogy or chemical properties Icai tu h^ghc. iL::mul«). 
The empirical formula of an element necessarily consists 
of a single symbol ; thus silver is considered to be indicated 
by the rational formula Ag ; analogy with hydrogen and 
potassium, however, would lead to the rational formula 

Chloride of sodium similarly is assumed to have the 
rational formula NaCI, although it is not at all improbable 
that a higher formula may hereafter turn out to be the 
ntional formula. 

In most cases analogy and other circumstances are in 
favour of the identity of the empirical and rational foimulae, 
but not altvays. Thus (apart from vapour density) the 
empirical formula of ferric chloride is FeClj; analogy 
with aluminic chloride would double this formula) and the 
determination r r r a>.'hial vapour den<<ity of fcnic 
chloride also gives the rational formula FciCIe. 

(igl. The term a proportion may be conveniently used 
to indicate not a fixed concrete amount like the metro- 
gram, but a relative irc/^'A/— which is taken in the ratio 
of tbe metrogram in the case of compounds, ia tbe ratio 
«r the eombioiag avaber ia Uw caaa of etaoMtta. ThiM— 

I proportion of hydrogea m . t patt hf wel||ht. 
„ „ oxygen - t6 parte 
„ „ water - i8 „ „ 

(aoj. By tbe ate of tbe temt €mkimng mmhtr (oew 
Kik^ m Onlmmm t mUrpgm*, and fn^irHam M abovt 



defined, the fundamental fafts connedled with the gravi- 
metric and volumetric composition of substances, and 
their vapour densities, can be expressed in terse language 
which involves no hypothetical assumption whatever. 
Thus the essential fads conneded with water are— 

1. Oxygen, hydfOtea,aad no otiier elemeats are present 

in water. 

2. Theae eleneaia an pteieat in tbe rMipeAive weigbta 

i aadi. 

3. Theie eleaneatt ate pmeat ia the reipeAtve vdanei 

J and a* 

4. The vapour demltlea of ■team and oxygen ate 

respeAivety 9 and 16 In r«fcfence to hydrogen. 
Then the phrase " one proportion of water containa 

one proportion of oxygen and two of hydrogen," or "one 
metrogram of water contains half a nietrogram of 
oxygen and one metrngram of hydrogen," indicates 
all these facfts, it being remembered that the rational 
formulie of oxygen and hydrogen are Ot and Hj respec- 
tively. 

All the advantages of succindness and terseness pos- 
sessed by such phrases as the following — " the 
molecule of wafer contains two atoms of hydrogen and 
one of oxygen, the molecule of oxygen containing two 
atoms of oxygen, and that of hydrogen two atoms of 
hydrogen " -.ire thus gained without the use of language 
necessarily involving hypotheses or assumptions; and 
hence, by employing the terms above defined, the mind 
of the student may be left wholly free to appreciate the 
just value of such hypi ih- Alien his knowledge of faifls 
is lafficiently extensive to enable him to understand their 
beariaca. 

ON A COMBINATION OF UREA WITH 
CULORACBTYL.* 
By U. D. TOMMASI. 

This compound, which results from the substitution of 
an atom of monochloracetyi, CaHjCIO, for an atom of 
hydrogen i n urea, and wbich 1 ahall dcaiioate hf tbe term 
chloracetyl-uiea — 

CO" 

JCaHaClO) 

!• produced hf the diicft combination of urea with 
chloiBted cMoracetyl. 

In orderto prepare thia ceaijpoand, tbere is introlnced 
into n loag-aedtad Basil, vrcll dried, a oiolecule of area 
previonsty dealccated at loo^, aad a taelccoie of pure 
chloride of eUoraeetyt. The mixtate of the two hodiea 
is efTeded erilhoat ^tamenieBt of heat : hot toon there 
is establUbed a hriA readSon. tbe naaa bccoBiee liquid, 
strongly heated, aad eommences ebullitioa ; quantitiet of 
hydrochloric add aro disengaged, and at tbe eaoie time 
a while solid mate attaehee itaetf to the lidea of the ilaah. 
This reaaion ibould be kll to Ittetf, and vrhea It ia 
terminated tbe flask sboald be heated for aome honnoa a 
water-batb nnlil the readion ia completed, vrnich ia cx> 
pressed by the following formulte : — 



N. 



5a''|Na+ + I (5^^^^^ 
H J } V " J 

The white produA which covers the sides of the flask is 
washed several time* with cold distilled water, oresscd 
between folds of paper, and dissolved in b ii ng alcohol ; 
the alcoholic solution is to be filtered, and allowed to 
remain during twenty-four hours. At the end of this time 
the capsule will be covered with beautiful light yellow- 
coloured crystals, which may be purified by several crja* 
taUiMtieaa ta alcohol with aooie animal black. 
ChionKetyi-tttea djilalliaea ia fiae 
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imolttUe in cold water, slightly tolaUe in bmHng 
ivater. Akobol at 40* deasity dissolTCS it fedrijr ia mi 
cold, and in rather graater quantity witb heat. Healed 

on ao oil-bath in a tnt-tube, it commence! to decompose 
at a temperature of 160* ; at the «ame time a imall portion 
of the unaltered produ^ is tnbUmed and depoaited on 
the cold sides of the tube in fine white and silken needles. 
Heated on a plate of platinum, chloracetyl-oTea melts and 
disengages white vapours. Fuming nitric acid attacks it 
at the ordinary temperaturct with disengement of gaseous 
products, amongst which I have ascertained the presence 
of carbonic acid. Concentrated nitric acid very sti^hcly 
dissolves it in the cold, in greater quantity with heat 
without drcomposltiori. The hth.iv:o'.ir is ttie same with 
sulphuric, hydrochloric, and acetic aculs. Chloracetyl- 
Orea is not precip t.ited by niercurous tjitratL-, nor by nitrate 
of silver. When we cause nascent hydrogen to reatl on 
chloracctyl-urea, in the place of obtaining acctyl-uroa and 
hydrochloric acid, as the following equation would indi 
cate : — 

g,H,ClO)'H I Na+ ( U } - j "1 • + J (C,HjO)'H 

we obtain n eiytlaltittbls componnd very soluble In cold 
water. Not hnvlnf »t my diapoMd Mftcient qtMnti^ of 
thle a«« tmMt, It hat been tmpoeribte nr aM 10 
•nehee It. 

The anelyele ol chloracetyl-urea has given the IbUoMing 



Calculatml. 
(C,H«CIO.N,.) 

.. 3-66 
. . 26*00 



ObMrred. 
I 



n>'5i 



3-87 
25-99 

to*!! 



36-53 
3 69 
2546 
W63 



Carbon . 
Hydrogen 
Chlorine . 

Nitrogen . 
Oxygen . 

When a small quantity of chloracety: ;'L -i (about hal*^ 
a milligramme) is placed on the end uJ the tonj;ue, wc 
experience no particular sensation ; but soon, at the end 
of two or three minutes, there occuis a burning taste in 
the larynx, accompanied with sharp pain and a sensible 
difficulty of respiration. These symptoms disappear ordi- 
narily ill an hour. 

We may conclude, from experiments made on animals, 
that chloracetyl-ut«ft doce not belong to the d«M of 
violent poisons. 

The - ri, earches have been made at SorboanO^ bl the 
chemical laboratory of M. Schutzenberger. 



INDIUM IN AMERICAN BLBNDB& 

Br B, B. CORN- WALL, BJC. 

In n ioecimeo of zinc blende from W. Ossipee, New 
HampMnre, handed me tqr Mr. Lewis, of the ftrra of 
WebUer end Lewis, metatlntgists, I have detcded by the 
speAroscope a notable amount of iodinm. The blende is 
resinous in appearance.withratherlarge cleavage surfaces, 
and ia extensively mined for the purpose of obtaining lead 
and ailver, as it carries a considerable proportion of some- 
what argentiferous galena. It was examined by the 
method given by Richter in Plnttner's " Manual of Blow- 
pipe Analysis." vix., aolntion in nitra-hydrodilone acid, 
lilttation, and preeipitatioa of the exidee of Iron and 
indium with a sufficient exceaa of ammonie to re-diaiolve 
the oxide of zinc. The pr«ciplltte» colleAed oti a filter 
and tl-.oroughly dried, «a» then moittened with hydro- 
chloric acid, and tested with the apcftroscope, giving one 
distinA indium line. 

A second specimen, from the Cabinet of the School of 
Mines, labelled Eaton, N.H.,alao gnve n lUnter indinm 
reaaion, but, as it is very sinilar in nneafMCe K» the 
above blende, I think they are probaUy ftom the aame 
vidni^. To obtda the lodiam speAtna from thia eccond 



specimen, it wta neceataiy to repeat the operation of 
moiateoiag the oxldea and bringing tbea into the flame 
two or three tinee, at thei the chloride of copper spec* 
trum, due to ImperfeA washing of the precipitate, greir 
gradually lesa intense, and the indium line conld be 
discerned flashing out just as the oxides were brought 
into the flame, and before the chloride of copper spedrum 
appeared. 

On tbia aecond specimen I also tried precipitating the 
indium from the original solution with zinc, after evapora. 
tion with sulphuric acid and separation of the sulphate of 
lead, but the indium line could not be seen much better 
than by the other method, which is more rapid. 

The following blendes were examined without showing 
indium: — From Warren, N.H,; Wurtsboro', Ellenville, 
and Lockport, N.V. ; Phcenixville, Fnedensville, and 
Wheailey Mine, Pa. j Duckto^n, Tcnn. (the variety 
rahtite) ; Shulsburg, Wis. ; and Galena, III. 

PS. Since writing the above, I have examined blendat 
from Silver Hill, N.C. ; Prince's Bay, Lake Superior (with 
native silver and calcite) ; Alpine Co., Col. ; and Roxbury, 
Conn. The Roxbury blende eontains so raucif indium 
that it can he deteAed In the raw powdered blebdei with- 
out ttiing add!.— s^NMfiMn Ckmut, 



CM THE ENBR0IE8 OP THE tMt*ONDBRABLES, 

WITH KSPKCIAL REFERENCE TO Tilt; 

MEASUREMENT AND UTILISATION OF THEM.* 
By lbs Rev. ARTHUR RICG, MJL 
(C«BtlMMl Inm p. ly). 

We arc indebted to "energy" for f.il l::^-, e, aiiJ nil 
t];;it iiL' n have won. For example, t;. - l uilding and 
all tli-it It contains is an example of one of the energies 
of gravity. The lightning, with its thunder, is an ex- 
ample of the energy of eleAricity. Power of hearing 
and of speaking are examples of the energy of vitality. 
The bread eaten and the wine drank are assimilated and 
become ours by the energy of affinity. It is owing to 
the energy of light that vision can be had ; and to the 
energy of heM that nilwnyB nad looomotioB can be 

utilised. 

The word "energy" itself, which has in these days, 
Phoenix-hke, risen from its ashes, and which plays so im- 
portant a part in the title to this coMieef CiBtarieAnfce* 
may properly claim some notice. 

The word has been adopted, rejerted, and revived. Il 
seems to have been first u<^ed by Lucretius, a Roman 
philosopher, who was born n.c. 93 and died B.C. 55. The 
word had been forgotten or laid in oblivion nntil Dr. 
Voun(», in his lefturcs at the Royal Institution in i.HoT.t 
explained what he meant by energy, and illustrated nis 
meaning [by the impad of an Ivory ball or hella npoa 
a line of suspended halls. 

Here are several ivory balls suspended SO as to touch 
each other. If the end one be raised a little, and then 
allowed to fall, the ball at the other end will be driven 
away. The motion in the last ball resulted from energy 
expended in the raising of the first ball, and this first bsul 
was raised by the energy of vitality. When, however, 
vitality no longer pots forth energy, then the energy 
of gravity operates, and causes the ball to fall. Such a 
simple experiment revived the word " energy," which has 
thea been reHOtroduccd, and bids fair to hold an important 
place hi aeloneo naaele Ibr eome yeats. 

♦ The Cantor LeAurei, delivered belore the Sncicty cf Ai 
+ In LeOure 8, Young wrote:— " The term 'lucrs^ ' be applied 
with ^n.H prnpticty to the prodoA of ihe man [ut weight) o* a bodjr 
iniu the ^<Ju.l^l; 0I (be number excrcMing tti velocity." Tbif ii na< 
" enerm' " accor dine to mtNieni Bsue, but, for naaou which sMcd Mt 

at prcicnt concern u», it ls4ouUa « that w wMsh ia ihiBS as|« the 

"energy" is applitdi 
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Energy is from two Greek wciils, iv, within, and tpyov, 
work ; used in its true sense, it rr.c ui , -l e work " that is 
within." Whenever, then, we find O.iai a power to do 
wo-.V. I-:'.;"--,, v.-t: may say, "there is energy.'' It needs 
not imat the work be done, it is immateiiai how lone; it 
ha.s Iain dormant, or whether it be in man's estimation 
|[rcat or Bmall ; we only need tlie asiurance that there 
IS the capacity to do. A loaded gun need not be tlis- 
charged to assure ns that in that which is in the gun 
is energy, and yet to ascertain or measure the energy the 
discharge must take place. When that has happened, we 
may say, within the gun is no energy. The gun itself is 
Tnerely a contrivance by which certain combinations may 
be induced to exercise their energies ; it has nothing to 
do with the communication or even introduilion of the 
ei»ergy utilised. When the energy is within the barrel, 
and inoperative, we handle and play with the gun, disre- 
garding thr thought of energy, but when tne energy 
of quiescence is to become energy in adlion, it behoves us 
to play with the gun no longer. 

But how can the gun be again a means or an agent 
through. which some one or other energy may re-manifest 
itself. Clearly by another group of quiescent energies 
being introduced. This illustration of an expended and 
a re-introduced energy may Kuffice to give a charaflcr to 
an element in respefl of all the energies, viz. their expen- 
diture and rc-introdudiion or re-creation. Either throueh 
the innate operation of natural causes or through the 
agency of vital energy, there must be a restoration. 
These restorations are effeded in ways to which the name 
of legion may be applied. For example, a weight 
reqoint energy to raise It, a spring reqnirea energy to 
bend it, air in a gun requires energy to compress it, 
befoK any of these can be said to have energy in posses- 
rimi. The water in a mill-pond has been raised by the 
energy of the sun. The chemical affinities in a galvanic 
cell are innate. A labourer and a hone require food that 
they may work. So with many similar iUustrations. In 
all these is a dormant or quiescent ener^. Once let it 
loose and the Arabian Night's story of Sinbad and the 
Gtaot, or Uiat boast of Owen GUndowtr, that be COUld 

** C»ll spiritt tma the vasty deep,* 
weoU not be met with Holifur'$ tawit— 

I always eoms when ri(blly eaamuned. 
Obaem, eaeify praeentt ilielf in two ionm— energy 
in ipiieice B c e , and eneigy in adion. To Uieeo torn* 
icdnicai niaiM hmo been gtveti. Energy In qnieicenea 
la called poteotia] energy ; and energy in aAion is called 
Idnetie energy. In this weight, suspended as pendulum, 
tbeae two eaergfes may be iYluBtimled« If tbe weight be 
■imeb from Ita limeet poeition, then the Idnetie energy of 
vitality as manlfeated through muscular adion, sets it off. 
But If the weisht be elevated and simply let fall, then the 

Kentid energy stored up in the aA of lifting becomes 
etic energy, through the influence of what we call 
gravity. 

To sum up. Belonging or attached to all that is mate- 
ria! are certain powers or influences which cannot be 
separated and so weighed; hence these powers or influences 
are said to be " imponderable." Since these powers or 
influences affeil the motions of bodies they are called 
forcc!^, for force is that unknown i n fl uenCO which CanseS, 
retards, stops, or accelerates motion. 

Again, when by such arrangements as nature calls into 
play, or men can contrive, these forces manifest them- 
selves in action, they are said to be energetic. 

Now, since we can plan to some extent how and when 
each force should manifest its energy, and obtain or 
retain the resultF, these results are called work. This 
may be measured or weighed, and it is through such work 
alooe that a value can by men be placed upon the forces 
«r Che ittfondanfelaii lAidi, bjr tiNir 
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The me.-xsureiiient, thejefore, of tht> cm rL;:es of thi; 
impaniler.-ibles resolves itself into .i i-.u-.u-iiif iiiLiit of the 
work they do. It is, therefore, \c:y esvcr.ti,-i! tliat the 
measurement of work should be by me.ms easily repro- 
ducible, scientifically accurate, of unjvcical application, 
beyond all question and all cavil, admitting of noelfmpnta 
which, wnder any circumstance, could vitiate or falsify a 
conclusion. 

Three elements only arc needed to fulfil these con- 
ditions, viz., the »N(jjj of the body moved, the sf>act 
through which it moved, and the time during which by 
the operatic i r 1 s: -tie force it was being moved. These 
three elements being known, nil others or varieties can 
be derived from them ; hence all others arc called dfrivtd 
measurements. Reasoning thus, a pound weight from 
which mass may be di;duced, a two-foot rule by svlnch 
space may be measured, and a clock by which time may 
be noted, are all that we lequire in England in order to 
determine measiirementB of work. But very clearly these 
three sources of fundamental units must be of an irre- 
proachable charaf^.cr. Speaking generally, who dare 
venture to say that the pound weight he has, or the clock 
he has, or the two foot rule he has, is more to be relied 
upon than the corresponding instrument in the possession 
of his neighbour ? 'Tis amusing to listen to the pleadings 
of the owners of watches and two-foot rules, and scales 
and weights, as to the wonderful accuracy of those they 
possess. 

Where lies the appeal ? Who shall decide whether 
the second ticked by tne watch which cost thirty shillings 
or that ticked by the chronometer which cost one hundred 
pounds is to be the true second ? Who shall decide the 
inch and tbe pound when the owners disagree? The 
answer to these quettionsi, doubtless, raises In your minde 
forms of dlflRculties not easily solved. 

It may suflice, for this evening, to glance at one or two 
of these difiSculties, in order that we may not thinlc it 
a trifling with important interests in what, pefhapSi 
seems a kind of childish qnlbbling, to sug^t ae a dim* 
cutty in such common aAors as a pound-weiglil, a second, 
and an inch. Let ve first see that from these wi be luul 
all we nee as meamtM. 

When we say of anything it measures tea, tWM^* 
thirty, or forty, we may add the words incbea, feet* 
yards, or miles. These words must be in some way 
reUrted. niemeaaaionMnt thus expressed coosiftaef tero 
parts, a aamcfleal aani a denominational one. The nn- 
meiicat is abcbhiln and tadqiendent of tbe denomlna* 
donal one.' This latter ia» for a snecial ease, the vnft 
<et measnement ; hence tfaefe may oe a great variety of 
units, aUt however* by their inter-relations, capable of 
being resolved into one. This one, this oripnal, this-is 
the diffici& ooa to dedde* and to it a portion of the 
next leftore nrast be gtfan. 

So far, then, for the vnit of ^Mwc Now at to tine. 
Let anyone attempt to measnte Omm ^ the tepetitioa of 
a unit derived from aajr ordinanr aooice* and be will soon 
find himself in a labyrinth of oonbts. All oar neatniM 
of time are derived mm a st ro n omar. Of the nnit of this 
our futur 
some may 
remarks, 

transadions, the pound weiriit. Time is onr own ; wn 
waste it as we please ; we do not pay ibr it. Space ia 

our own ; we can walk where and as we please ; but, as 
to our food, that is ours by purchase, and we buy it by the 

pound weigl. t. 

Well, "truih, the proverb says, "is mighty and must 
]-ri v,i;l." The pound weight is quite worthless as a 
scientifically accurate and universal measure. There is 
really no such thing as weight for a universal measure, 
and yet nobody ever bought a pound of sugar without 
thinking they were getting at one time the same quantity 
a» at another. That is not the case. Weight, speaking 
accurately, is a most variable measure, an 1 : tl t rcfore 
one on which no reliance Is to be placed m scientific 
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investigation. Wh.^t do measure, scientifically speak- 
ing, when wc speak of wciglit, 11 mas«, and an endeavour 
thall be made to show you the ditTcrence between mass 
and weight. 

First, weigfit i« not at all to be relied upon. Here is 
a j.u of sv.itcr balanced on a scale-beam, but so as to 
liaiJIy equal the weights on the other side. If I put my 
linger in the jir, the jar overbalances the weights. But 
why should the scalc-p;in gink when one simply touches 
the water with the lian 1 ? It is not pressed down. The 
hand is merely put into another atmosphere, water, 
instead of air. Lest anyone should think that the jar is 
pressed down, let a weight hanging by a string, which 
sustains the weight, be suspended in the water, still the 
scale pan in which the jar of water is descends. There- 
fore the weight appears to be altered — there seems some- 
thing or other about it which is not altogether correA. 
The matter presents itself again in this form. Here is a 
•cale-beam with a block of wood at one end, and an 
exaAly balanced weight at the other. Now, as the 
weights pass from one atmosphere to another they change 
in their relationship ; and whilst the mass or quantity of 
matter contained in this block of wood and in thia coun- 
terpoising weight remains the same, yet the nUtion of 
tlw weight* 4oc« not remain the same. Some may say 
tb»t if tiM matter undergoes no change, then the weight 
nodergoe* no change. It is the weight which undergoes 
a great change, but the natter undergoes no change. At 
preieDl, both are in an atmosphere of air» and vott tee 
tbatthe beam is in cxaa equilibriomt bat aow let Ctch 
bn immersed in an atmosphere of watw, and ytn lee at 
OBce how the relationship to each othnr ta changed ; tliay 
ao longer balance. The maaa of wood ia the Mme 
■a hefoK, and* therefoiei aa far aa moving from one atano- 
apheie to iaother ia comemcd, oiaaaea tMiat be con- 
atdeied. and not wei^ ; therefore, where tba ataMipbere 
dianget, there we moat give up the idea of w«i(ht. 
There is another eaute why weight will not aid at 
a standard unit. Weight resnlta firom the adtioa of 
gravity ; It ia not a property of flSitler at all. If w« 
change the fbrce of gravity whidi tends to pull a man 
down* we then change the anoont of pressure that 
the Baia exertt on a spiinf. If we taice a mass of matter 
at on* of the poles, it ia neam> to the centre of the earth 
than if it were at the equator, and in consequence it will 
be pulled down with greater force, so tbst what would 
weigh (say) i jibs, hy a spring balance at the pole, would 
weigh (»ay) illbs. «t the equator. Therefore, if we 
ocdeicd a quantity of goods to be sent from some place 
near thepolea towatda the equator, and they were weighed 
by • apifOg balatlfie, they would not weigh so much on 
teaching their datination as they did when they were 
abipped ; and yet the quantity of matter woald be cxaAly 
the Mtnc. 

ObMrve»& la a spring balance, and not a scale beam, 
that is used. A spring balance measures force only, viz., 
in this case the depressing or pulling down force of 
gravity at the place where it la used. Willi a spring 
oalance a gravitation experiment is made. If a scale 
beam be used, then as the change of gravity affcils the 
weight in each scale pan equally, the relations between 
them will not be affreted. and the scale beam will be in 
equilibrium when the contents of tbo Bcalcu are inftseoced 

by the varying force of gravity. 

You saw, a short time ago, th.-.t weight varies by taking 
the mass into an atmosphere denser than that in which 
we live, and now you shall see the same result by 
changing the atmosphere for one more rare. Here is a 
glass beaker, suspended bottom ups^'ards by a hook, so as 
to exaaiy balance a weight at the other end of the cord ; 
the system is now in eauilibrium. I will change the 
atmosphere within the beaker by admitting somr ordinary 
coal gas into it, and you see the weight c: m^i at 
once; the b«.iker appears to be lighter. These liius- 
traticns .show that denling with weight, we deal with that 
Which 11 variable in all p.-iri« of the earth, aad, owing to 



atmospheric changes, variable at the same time almost 
in the same position. Doubtless all of us who have 
attained years of discretion have been asked the qtjestion 
in our earlier days, which wa it.t? Iieavier, a pound 
of lead or a pound of feathers. Here, in a glass case, is 
a bag of feathers (eiderdown), and a weight exaftly 
balancing them. Call the weight a pound of lead, and 
then truly the pound of lead is balanced by the pound 
of feathers. Now, the scale beam is a delicate one, and 
accurately poised. By this pipe is admitted hydrogen 
gas into the case, the upper part of the case is closed, 
the hydrogen ascends, the air gradually escapes at the 
bottom, the scale-beam lo«n its equilibfium, and the bag 
of feathers descends, and ia evidently bcnvier than the 
pound of lead. 

This must for the present suffice to satisfy yon that 
weigfati aa auch, must not be considered an accurate 
me a a ni Bt and that, somehow or another, a messare for 
maaa must be obtained and used in the place of that 
wUcb we call weight. These three units tliea--mnaa» 
space, and time — are tnfficient for all purposes of 
measurement, and when reliable data have been fur- 
nished 'from whence these can be deduced, determined, 
and (if lost) restored, we shall be in poaaeaaiOB of all 
that is required for the purpose of reoofding cveiy 
measurement requisite for estimating and comparing ibe 
work done by the «Mfgy manifested ny any om or m«n 
of the Ibfeet deiived from "the imponderablea." 
ITohseanduMd.) 



ON 80MB 

n>RH$ OP LABORATORY APPARATUS. 
Bj WOLCOTT GIBBS. 1CJ>. 

Bvsair cbeniat knows how dificolt It is to condua an 
cv^untion quantitatively in n peredain or platinum 
ctaciUa heated from beneath. The following simple 
coaiiivaac* which I deviicd eomt yeaia aince, and which 




lias long been in successful use in many laboratories in 
this country, deserves I think nnore widely kno-vn. 

It consists, as shown in the figure, of a hollow ring of 
metal, which can be moved up and down upon a vertical 
rod, also of metal, and which is provided with two stop- 
cocks, by means of which air and gas may be admitted to 
the interior of the ring in proper proportions. Tile ring 
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On BuUer, 



has a Mnes of fine opsaiafi m placed that tba llttla Mas 
jota of baroing gas polot tadially towsfd its CSBtw. Tbe 

contmoa water-blast may be employed with ficat advan- 
tage to give a continued supply of air; and, when the 
proper proportion* Of air aad gas are obtaiaed, which re- 
quires but an inatftol, Ihtlittte tongues of Mae iame remain 
GiMMlaBt for h^aia. A fiwt^bdlowi mav also be employed 
whca acccMuy. The cndbte lo be healsd it supported 
apon the bottom of an iamted Beaafaay crucible. The 
nng-buraer is then adjosted eo that the points of the 
little Jeu of ilaiae play apoit the apper edge of the c ru c 1 ble 
to as heated. Afker a sboit liaw the ring-burner may be 
lowered so at to h«at a lower zone of the crucible, and so 
00 until the oaterrifliofthehottom is ignited. In evanora- 
uoaa the tipg matt be oiora slowly lowered . \ t 'i a very 
little piaAiea eotatfons oven of sodic ch: n Jc may be 
a*a|HIMled toperftftdiyness without los Hv -Iti repitation. 
**«hy »• WS^ag of solution over U.e edges of the 
crucible is alio prevented completely, in short, very 
niuaeiaas operations may be performed with the ring- 
ntner mora aatily, quickly, and v t in by any 
aTappatatUt with which i am acquainted. 
AMWer petty oonlrivance. which I find of great service, 
eamiStt amiply of a circular disc or meniscus of porous 
cattbenware. In crucible ignitions, in which a current of 

elie passed over the ignited substance— as, for instance, 
metallic oxides in hydrogen— great care must 
M taken to prevent mechanical loss. In such cases I 
pla^a porous c- i I<- fn the crucible abo^e the substance 
10 be heated, as m the figure. The gas may then be 
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ON BUTTSK. 

Sir,— It appears to be necettaiy i« inform Mr. WaaUni 
that the glycerides of palmitlalc acid, bntavaleic acid, 
butync acid, &c., which at« staled la the aeeand para' 
graph of the paper 00 »• Butter" (CtuHiCAi, Nawa; vol. 
xxviii., p. i) to be the chemical constituents of butter, are 
the substances which Mr. Wanklyn calls palmitin, olein, 
butyrin, Ac, in hit coutteons letter (vol. aaviii.. p. 18). 

Stearin caa aomtUmea bo obtaiaed from butter, and 
^metimet aot : but it does not occar in hatter as crystal- 
lised steana. Whea batter is fiuad at a low temperature 
the globules are stdl iMBd On cooling. When it is fused 
at a high tempcratHTS they •!« not limnd on cooling; but 
tbe butter then bas aa imooftft crystalline struaure. has 
lost Its s mo o th l i eiS, and Is very much depreciated in 
r*]?*' «<oeSBOtea*ftit eiytlals of stearin like those of 
lard aad lb« awrtttiv of reflned fata known at " beurre de 
Paris," when eaamiosd by the micnMoopa with polarised 
light. 

No one bSMrs sensible than I am of the imperfe^ions 
of ua idieiaa Ibr examination of butter to which Mr. 
WaaMyA refers, yet I believe it is slightly better than any 
which baa previously been published. When its results 
are aegative, it does not prove the butter to be pure; 
when its results are positive, I believe they are reliable. 

Mr, Wanklyn also h.^i bcL-n working on butter; 
doohtlett he could produLcr a much better method for 

r ring admixture of l eimr j tar^. with butter. Would it 
too moch to ask bim to do so ? Perhaps you, sir, 
would readily aftnl Um the neodfot friataiM'^ ink.— 
—I am, &C., 

J. CAMnatL Baoww. 



Introduced through the perforated cover by means of a 
porcelain pipe in the usual way, and passes through the 
porous capsule by difTusion. Mechanical loss is thus 
completely prevented, as the soft capsule may readily be 
filed so as to fit the crucible accurately.* 
.My acknowledgments are due to Mr. W. E. Cutter for 
bia moet eaicieat aid la tbe proiecatioa of my work. 



CORRESPONDENCE. 



ON BUTTER. 

To tht Editor of tht Chtmkal Ktmt. 
8l«r-J eatirely agree with "J. B." In Msdetire ibr the 
caotiaaanea or rach nsefol papers at tbe " Testing of 
Batter.*' I bate been a Pifniar aabtcriber to your journal 
for tome years, and waaM givs tnch thomigfaly pra^Ucal 
a htarty wetcome. 
wItboataipnsBtng any opinion whatever on the paper 
;**lftllJMtst a^ h Is aot fair to criticise any produ^ion 
■a aMnMflBgmaaaer. Mr, Wanklyn has certainly done 
WSlMSttammt ''silent contempt" from his opponent; 
■J* * Of' BfOWB will reply, without noticing 

tbssatuisalstrmaortba critique, and defend his position 

as a paUk aaalyst.— I am, Ac, 

W. F. Catchksids. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



OmiiT htadtfig mM bi found an tntydofitdxc liti et 

c>itmitat fa(>ltt pmbtithfd abroad iluring Ik* fait mull, 
tetth uAifracfj e/ alt luutftUtt cf advantagtoui abndfmtmt. 
Tht ivo hai/.ytarly voltimM of tht CHtMICAL Mtws, mUk 
r'"', I'f'J"" »"^'«f«. *kf'/or*. At «(«jMtalf It «M 

Bngluh tditwn of Iki "Jakrtt^ruhlt." 



Mr. R. H. Lee's nsper oa the stomic weichu of cobalt 
Jsiir. M,, VH. il., July, tS^ I. 



iiy oi thii Iitili: appirmtui, I may rtCcrto 



Compus Rtndut HtbdomadtiirttdttS4«Hm tU PAtadmk 
dt$ Stkmttt Joaa m, 1871. 

Second Noto on Owmo.— M. Chevfcal.— In this 
paper the antbor doss aot give the resoks of a substance 
forming long adeitaroynd^ bat treats of the gas dis- 
engaged by tba afiioa of water apoa hard portions of 
guano, and of asitteeaa sobitance taken from a sample 
of guano at HaviCk Tbe gat in qnettion proved to be 
catboale add. The glatty sobetance had a strong am- 
monlacal odoor mingled with that of avic acid, and con- 
sisted mainly of phosphate of ammonia. Returning to 
tbe consideratioa of the nitimate analysis of manures as 
commonly pradised for commercial purposes, the author 
remarks that he can conceive the utility of the present 
system if applied to the comparison of two samples of 
guano ; but that he cannot conceive it at all when, t.g., 
a guano is to be compared as to its agricultural va hi - . . it h 
shoddy, bones, hair, or analogous substances. He msi&ts 
especially on the power which guano possesses of giving 
off — when in contadl with water — free carbonic acid 
simultaneously witli t.'ie frc l-u'lion of c.i: Lun ^tu of 
ammonia. He conlends that the peculiar odour of " avic 

add " beeoningaNm perceptible after that of I 
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Chmicd Notices from Foreign Sourus. 



I CHIMICAt Niwa, 

1 Joly |8. 1S73. 



b«i dka^pcmd. may aerve at an IndieaUon at to the 

origin (if allej^cti guano. 

Researches on Chlorine and its Compounds. — M. 
Bcrthclot. — A thcrmo-chLrnic.il p-T'"''' '""•ii'mg upon the 
controversy existing btt'.vccri the .luihor and Prof. 
Tlion-.^i-n. M. Berthclot (1c',.i;ls cvpfrinients on the 
beliavicuir of chlorine with water and \s ith met.Tlhc proto- ; 
Baits, sliLuving what conditions the c:npU:\ mcnt of chlorine ; 
in thermic meae'jrcmcnts ought to fjlt")!, .ind tlirowing 
light on th.c tuoilii! cfc'riiHiii of cheniir.il r>ffin:tics. He 
cxamin'i"; tlir aC^ion of chior;ne on water, on mcrcufOUS 
ctdoridc, st innout cUwidr, snd ferrous sulphate. 

On Blast-Pumacea.— M. L. Gruner.— The author 
concludes — (i) That the yield of large blast-furnaces, 
beyond the bulk of 200 cabtc metret do« not increase pro- 

{loriionally to their capacit^t (a) Tliat up to a certain 
inUt variable with the state of the ore and of the fuel, 
lh«ra it an advantage in increasing the height of these 
fnrnacet, b«t tfiat beyond this limit nothing is gained by 
•a augmentation either of height or capacity. (3) That the 
taiaimum eonsuniption corresponds to a mean apeed of the 
(eoeral descent of the charge ; that ia totayadeactency and 
an exccst of the blast both cqaally tend to an iacieaaaa cob* 
fnmption. Ia both caaea thete ia a deMrtura from the 
t^Hanim progress of the famace. (4) 1 hat the heat in- 
troduced by the hot-Uatt advantageously replaces that 
fantiihed dired conbutioa aear the tuyeteat but that 
the rdativc acooonty dimiaiahet aa the tcmpeiatani rises 
hlfber. Bnoad 700^ and tool* the real ecoaomy becomes 
inconiiderable. 

Production of Methylic Alcohol in the Distillation 
of Formiatc of Lime.— C. I'ricdel and R. D. Silva.- - 
The authors, previous to the publication of the memoir of 
Lieben and Paferno on the same fuhjcd^, had announced 
to the Chemical Society (Paris) in its session May 2, 
1873, that the dry distillation of the lime salt of a new 
valerianic acid, mixed with an excef^s of formiate of lime, 
yielded tnethylic alcohol. The same alcohol was also 
obtained by distilling the pure formiate. I'ormic alde- 
hyde was probably simultaneously prod-jced, the 
charaAeristic odour of dioxymethylen being distinguish- 
able. During the decomposition of the formiate a cnn- 
fiiderable quantity of a gas was produced, one portion of 
which was absorbed by the chloride of iodine forming nn 
oily product, doubtless chloriodide of ethylen :.'m'. 
propylcn ; the portion not absorbed consisted of hydrogen. I 
The (sCi above pointed out is a further instance of the 
analogy between those reailions w hich arc called pyro- 
genous and those which take place at low temperatures : 
the nascent hydrogen behaves alike in both cases, and is 1 
c apabic of trantformiag by ita fixaUoa the aldehydet into 

alcohols. 

On Tereben.— J. Rib«ll,^The author shows that the 
body commonly known as tereben is a mixture of cymen 
and of true tereben, the latter of which he has succeeded 
in isolating. It is a colourless liquid, mobile, of a faint 
peculiar odour. It does not congeal at -27°, and ia lets 
oxidisable than Its isomer teicbeiMhea. Itboilaal 155* to 
156' at a pressure of 760 VUM., m4 ita roiatoiy power 
it o. Its composition ia — 

Carbon * 88*2^ 

Hydrogea ,» »« .» ,. zi^o 

lOO'OO 

and iit formola CioHig. 

PiDdttction of Rotatory Power in the Neutral 
DttimtiveB of Mannite.— M. O. Boacfaardat.— The 
. aalhor conaidert that the most natural interpretation of 
the faAs he has observed is that mannite, a substance in- 
aArve in itself, and in which no known faA warrants us 
in admitting any rotatory power, by what process soever 
it may have been obtained or regencratet!, cannot be split 
up into several optically a<f^ivc siibg^: - k p . ^ t .'cquifcs in 
iti combinatiooa with acids, or by the fact ol dehydration, 



the power of aAiog npoa ihm polaiUed ray. Then ace dm 
thaa to Itt a ctoauoa «f fotatoiy power by the fadk of 
combiaatton. 

New Reseaicbea 00 fha SteOrie Biiiatre.— MM. 

Thenard. 

New Scries of Observations on the Solar Protti- 
berances ; New Researches on the Relation between 
Protuberances and Spots. — P. Secchi. — The author 
tabulates observations during four months, from Jan. i to 
April 22, thus completing two years. The spots and 
protuberances have diminiabed in number and size from a 
maximum in Fcbraaiy to aa abeelute minimum obser%-ed 
in May, when the sun was several days without spots, and 
the protuberances were only five or six (being like woolly 
masses and without filameott). At time of writing 
(June 9), the aflivity was renewed. The author corrcAs 
M. Respighi'g supposition lh.1t his interpretation of the 
absence of the chromosphere on the spots was only based 
on drawings; he was guided by direft ob»ervation>i. The 
questloo it, whether at theic points the matter retires or 
advances; according to P. Seccbi»it advances (sorb). He 
has further experin)ented with tiie eleAric light and the 
absorbent power of metallic vaponra. Projefting the solar 
apeArum on the light produced by eodiom ia combnstion, 
he obtained a diffusion of the lines D| D^, jutt at in the 
spots. The lines not only became broader, darlicrt and 
more diflnte, bot a dark abade extended 10 right and left 
to a dittanc* abovt twenty timea tint of the two fioee. 
Thit abade he baa alao oMalacd with tiic ^wla. . Witli 
iron and the eledric light from a pile af fifty eiemeale, ha 
did not eacceed in dlatingulablng the line 1474 K, thoagh 
he counted more than 480 linei. Magnetfim with the 
clc(!tric light gave linea neatly broadened and adMdooa at 
the edge, and nearly toocbing each other, as had aliohcea 
observed in aaolar eruption of exceptioaal viokace. Sojae 
lines in the bine he aupposed to be from oiide magae- 
tium. 

Influence of Atmoapberic RefradUon, relative U> 
the Instant of Contact iu the Transit of Venal.— II. 

Ed. Dubois. — A mathematical paper, with cats. 

Colouration and Greening of Neottia Nidus-Avis. 
— M. Ed. Pnllieux. — This plant, of the family of Orchids, 
forms an exception to the rule that nearly all the phaner- 
ogams, having no chlorophyll, are parasites. Some time 
^ ce, Herr \Viesner found that when the plant was kept 
in alcohol it took a green colour, which it afterwards gave 
up to the liquor. Hence he inferred that the exception 
was only apparent, the brown plant really containing 
chlorophyll, which, though masked, plaved the same part 
as in green plants. M. Prilheux finds that the little 
crystalline bodies of proteic natter, whicli form the brown 
colouration, are deformed when bathed in certain liquids, 
and that some liquids change both form and colour, pro 
ducing the green colour. Not only Rolvcnts of chloro- 
phyll isuch as alcohol, ether, ben^ n). hut acids (such as 
hydrochloric, sulphuric, nitric) and alkalies (as potash) are 
capable of producing the green ; heat also. A slip of 
Ntoltia Nidus-avis put in boiling water soon turns green. 
If the greened plant be put in a liquor capable of distiolving 
chtorophyll, the charaAeristic properties of chlorophyll 
(optical, spedroscopical, &c.) mav be obtetved. The 
author asks whether the chlorophyll pre-exists in the 
brown crystalline iHubstance in the living plant. From 
aome experiments he made, the conclusion seemed natural 
that it dots not, but that when the crystalloids become 
green, the faA is that their substance itself is transformed 
into chlorophyll ; not that a ibreign matter, mixed with 
chlofophyll, ia deatraycd, and ceaaet to math it. But be 
doea not coartder die pdiat fnUy dedded. 

Semi-Dinmal Variationt of the Barometer.— M. 
Bronn. — Tbeae have been explained by correnis of air 
rising from eijaatorial regions and going towards the poles. 
The writer cites some observations he made In Malabar 
and Coromandel, and which are ncr.mst this %-iew. Thus, 
in the fine season, when the semi-diumai oscillation of 
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the bjronieter at Malabar is gri-atesi, there is perfeA fciill- 
ness a( 6000 feet ubuvc the Ma throuj(hoat entire days. 
Two f*£i» rau»i be recofjni»ed in theorising on the varia- 
tion. One is, its change with tlie scjson in Europe. It 
is greatest in winter, and ki»alleiac i» Kuuuner. In 
winter, the morning minimum is more marked; in 
summer, the eveointt. The variation durinj; the day in 
■uramer resembles tliat during the night in winter, and 
t/iet vtrsA, The other i».ti '\», the change of the variation 
with height above the sea. From observations made by 
the author in India, it appears that, the nearer one ap- 
proaches constant atmospheric conditions, the more 
nearly do the proportions between amplitude of semi- 
diurnal variation and total pres'^nrc approach a constant 
value. For places where there are not hifjh plateaus, it 
may be said that, from booo feet, the oscillations are 
proportinnj! fo the total pressure for each station. The 
conclu J 1 1 ■ ived at arc — that the thermal hypothesis 
is to be reied^cd, and that the fads accord with the hypo- 
thesis of a polar attraAion of the sun. 

Study on Apparatus for Heating with Hot Air. — 
If. Ducrot. — From the theoretical point of view, the writer 
coaclndei that the quantity of calories funuahed bf the 
MOW appmlaii aAing under the same conditiont, is 
nuter as (ha heated air issues at a lower temperature. 
By the MUM cendftleet, he means a constant external 
tcnperatwe. aame quantity of fuel disposed in Iheaame 
manlier on the grating, burned in the same time with 
eqtaal qaaatitice of air. Tbe.e ia, however, for a piece 
mated with a ^vea weight of fuel per bonrt a maximum 
of tcrapecatan conaapoading to a dctcnniaale qoantltjrof 
air paaatag over the Iwating appamtai. 

Constitution of the Sun and the ThcOfJT Of 8p0t«^ 
M. Vicaire. — Reserved for translation. 



FtiyUehtttihtt yournal von Dr. B. Jf. IXHgltrf 
No. 3, 1873. 

What should b« the CompcaiHon of a Qood 

Drinking-Water ?— E. Reichardt. 

An Application of Aluminate of Soda in Calico- 

Prinl ir, p. .\ . K, rl iri.r. ur. 

Sensibility of the Haloid Salts of Silver to Light, 
with Alkaline Development.— H. Vogel. 

Direift Pfepaiation of lion from ita Orta. — & v. 
Taaacr. 

Datcnniaaiieii of Oiqrgvii in the Oaaaa of Load' 

Chambers. — Pr. Bode. 

On Graphite.-- J. Siin'^1. 

A New Process for the Manufacture of Stearin.— 
H.fiodt. 



Arekiv fur Plmrmaeit, May, 1873. 
Preparation of Amygdalie Acid.— O. MBVer. 
Constituents of Cubebs, with c^>ecial lefetedce tO 
Cubebic Acid.— C. F. SchuUe. 

Pbotogiaphjron Diy Collodioa Plataa.— J. Schnaoss. 



MoHiltur SeunH^qitf, iu Dr. Quesncville, July, 1873. 

On the Determination of Phosphoric Acid in all 
Produtfls of Agricultural and Physiological Im- 
portance. — M. H. Joulie. — This paper, the conclusion of 
M. Joulie's interesting memoir, is not available for 
•bstraaion, but will be inserted in full at an early date. 

Theory of Tannine.'— M. A. Reiner.— A lengthy 
aad cabaaathre paper which wa aball alio eodeavoar to 
give in full. 

On PcrTun'.es, f'OTi a Pfiysiological and Cofn- 
mercxal Point ot View.— James i*aton. — A memoir read 



bi'fore th.c North Brilisli Bsanch of the Pharmaceutical 

Socift V. 

Toxicological Detection of PliuHpi:iorus. W'e ex- 
trafl the following frorn a notice of Oracjendorlfs " Manual 
of Toxicology " :— The deteAion of phosphorus can be 
effectcJ by two methods ; we either sesk to i^olale it as 
such, or :u least to exhibit its luminous properties ; or, we 
endeavour to find its products of oxidation other thin 
plinsphorir acid (which, of Course, is natur.illy present in 
the nnim.i: body. Mitscherlich's procedure is based upon 
tlie i«ol.iti;)n of the phosphorus by distillation and the 
exhtbuion of its peculiar light. The suspected fluids are 
diluted, if needful, with water, and the homogeneous 
mixture introduced into a flask of sufEcient size. Sul- 
phuric acid is then added. Tlie flask i<! closed with a 
cork, throuoti which passes a tube bent twice at right 
angles, 2 or 3 ct ntimetres in diameter and 5 or 6 long, and 
cotTiinut)ic,it;nf! with a Liebig's condenser of glats. Heat 
is then applied to the flank, .ind the process of distillation 
carried on in a d irki-ned room. Luminous vapours appear 
in the fla«k as soon 31 the liquid is in ebullition. These 
vapours j;raJiially ascend the tube, and become almost 
prrnianrnt at the spiot where the first drops of watery 
v.iriotir condense. I'Vesenius and Neubaucr have recofj- 
nised these h:minoiis vapours for half an hour with n solu- 
tion contrrining i milligrm. of phosphorus diluted to 
200,000 parts. Huscnian and Marme infrod-ired i c.c. of 
phosphurctied oil into the siomacli J :i ribbit, and 
obtained distin(ft luminous indications from the contents 
of the stomach, the animal having been killed five hours 
afterwards. The distillate may contain granules of phos- 
phorus even when none can be recognised in the matters 
submitted to distillation. The process, however dt'icate, 
is not applicable in all cases. Certain produAs of p*itre> 
fsAion, creosote, sulphuretted hydrogen, alcohol, ether, 
and oil of turpentine prevent the appearance of the lumsnous 
npaars. The phosphorus may always be deteAed when 
in qaan^y suflicient to separate out in granules, bat the *" 
presence of these foreign bodies may mask mere traces. 
In such cases the distiUate is subjeded to a further 
examination. Scheerer recommends to distil in a current 
of carbonic acid gas, in order to prevent any of the phos- 
phorus being lost by oxidation. By this method, how. 
ever, the valuable charaAer of luminosity is sacrificed. It 
may happen that all, or most of the pbosphonis, has been 
transformed into phosphotonaorlqrpopliosphoro'.is acid, in 
which case little or no luminous vapour can b« deteAed 
liy the above-mentioned method. The vapours of phospho. 
Toas and bypophosphorous acids reduce salts of silver, and 
consequenily blacken filter-paper saturated with an argentic 
solution. This reaAinn is so sensitive that when it fails 
we may be sure of the absence of phosphorus. The con- 
verse aafortanately does not bold gocMi, since many bodice 
pfodace a riionar laaAIon, r^., fignaic acid and salphu- 
retted hydn^n. Hence Scheeier recommends tlie aimnl- 
taneone employment of jnper soaked in acetate of lead, 
which is blackened by anipburetted bydfosan, but not by 
the adds of phosphonis. Freieniaa and Neobaoer have 
•bown that oione may give a brown eotonr to the leed- 
paper. It Is, therefore, better lo tcplace the lead with 
oner tast-papen pi t ied with aitfo-prassideof aod!am« 
araenloBB aod, and ebldrida of antimony. The aimnl- 
taneous coioutation of these paper* will show the pieaenca 
of sulphuretted hydrogen, httt will prasa nothhig aa to the 
simultaneous presence or absence of the phosphoruaaetds. 
Scheerer proposes to search for phospboras In the ilbtr 
paper. It is to be washed with boiling water, the silver 
separated with hydrochloiic acid, and pbospboric add 
determined in the filtrate by nueaas of molybdate of 
ammonia. It is better to dissolve the filter-paper In aqea 
regia. The only drawback to this process it the difficulty 
of procuring filter.paper absolutely free from phosphates. 
Dussard and Blondlot treat the homogeneous mass under 
examination with pure sine and sulphuric acid. The gas 
generated contains phosphides uf hydrogen, and burns 
with a characteristic green flame. The gas, before being 
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burnt, it freed from every trace of sulphuretted hydrogen I follows. — Bisulphite of soda, standing at 30° 1035* Baum^, 
by being passed through tubes filled with pumice steeped is brought in contadi in a covered vessel with twisted 



in potassa-lye. It should be burnt at a platinum orifice, 
for the yellow colooratioQ of soda in the glass would 
otherwise mask the KaAion. The hydrogen most 
not be mixed with arsenioretted or antiffioniuretted 
kgfidrogen. The presence of alcohol, ether, mad other 
oi*tnic matters is fatal to the reaAion. The green 
CMOur is more distinA by daylight than ia a darkened 
room. Blondlot has remarked that (he phosphuretted 
hydrogen disengaged gives a black precipitate, phosphide 
of silver, in solutions of nitrate of silver. The phospide, 
placed in a suitable apparatus with zinc and hydrochloric 
■cidi gives off a gas which burns with a green flame. In 
Ib^ niAoncr he removes the organic matters which in- 
teriien with Duuard's procedure. The followiog is his 
nctbod tH-The wtpeAed matters are c6npvectea into a 
homogeDeoue pule, and intieduced into a roomy l^drogen 
appentoa with sins aod raipbvric acid. The gas U passed 
lifoogb a aolutioB of nitrate of riber. The sncipitKte 
It filtered off, when it no loainr iocie«M» in boHt, wMied, 
and introdoeed iau> a email appantut, and treated at 
above. Tbie praeete oecaairot the Ion of a part of the 
phoepborae. rieaenius and Neubaaer have pmved that 
merdy two-tbirda of the phospfaom an tbtOWB domi as 
pboapiiide of eibcr. Tbeie two chemiMt eomblae the 
two procedwei of Ultsehcrlich-Scheerer and of Doitard 
B|0Mleti Tbqr fint enploy the method of Mitscherlich, 
or that of 8 cbe ife f , according as there appears to be 
more or lets flf tiie poison present. In some cases not 
aietcljr ffiitinA lumipiMM^pourt are seen, but granules 
of phosphorus *^ isolated. As soon as these charaAer- 
iatics c^4s£^o appear, nitrate of silver is added to the 
condensed liquid, and the distillation is continued. The 
weli-wasbed precipitate is introduced into the hydrogen 
apparatus. I'he purity of the zinc and sulphuric acid 
^ employed should t>e determined by a previous experiment. 
A* Fresenius and Neubauer have analysed a liquid (putrid 
blood and w.iter), containing i milligtm. of phosphorus 
in aoo,ooo. The f : 5t c.c. of hydrogen presented the 
most charaderistic XLidiuns. The colouration was more 
feeble with the 400 next, i \e:y I i;i.t but still per- 
ceptible with the 400 last. ChtiLiLiic and BeiUtein re- 
commend the examination in tjir -lame with tin: sf j.flro- 
scope. The residue of liic dikiillation ni;iv toEitain 
phosphorous acid formed by the oxidaticn cf U,'- 
phosphorus. It may be treated with zinc ana sulphur. c 
acid. Phosphoric nc i s never decomposed intbesecon 
ditions. The contrary is the case with the hypopbospbites, 
which, being latterljr employod in inedicia«t M the 
cause of errors. 



Clarification of Beer by means of Tannin.— E. 
Bieteias^For 1000 litres the author employs about 
140 grmi. of tannin, dissolved in 0*75 litre of water, 
wmCB i* thoroughly etirrad np. After three or four days 
be addt i litre of utnglaM or a of gelatine in the pre- 
portion of I kHo. to 100 litree. The complete datiflcatioo 
requires about eight days. 

On a New Method of Dyeing and Printing with 
Indigo. — P. Schuf«enberger aitd b'. dc Lalandc.~'i he 
energetic reducing ai^ion of hydrosulphite of soda, and 
its almost instantaneous influence upon indigo, which It 
converts in ihi cold into white indigo, has led the author-; 
to Study the praiDical employment of this salt in the 
various applications of indigo in dyeing and printing. 
The vats most commonly employed in modern umes are 
the copperas vat for vegetable fibres, and the fermentation 
vat for wool. The chief inconvenience of the former is 
the presence of a bulky precipitate of oxide of iron and 
of sulphate of lime, which have to settle before the clear 
liquid can be used for dyeing. Fermentation vats are 
difficult to manage, and liable to sudden changes, which 
may in a few hours involve the loss of all the indigo con- 
tained. The bvdroralphite vat «hicb tbs antbort pro- 
poN, u well wr aainal as vefeteUt Sbiea, it Ml •« 



sheet zinc or granulated zinc, filling up to the top of 
the vessel without occupying more than one-fourth 
of its real volume. After the lapse of about one 
hour the liquid is poured into an exce«« of milk of 
lime, which precipitates the salts of 7.inc. It is 
stirred, and the clear liquid drawn off either by filtration 
and pressure, or by decantation after the addition of 
water. Air should he excluded as much as possible. By 
mixing the hydrasulpbite thna obtained with ground 
indigo and the amounts of line or ioda needful to dis* 
solve the reduced indigo, we ^ida at once a yellowish 
liquid containing no insoluble matter except the earthy 
impurities of the indigo. One kUogramme of indigo may 
be thus reduced so as to form a solntion not exceeding 10 
to 15 litres in volume. For dyeing, a cettaln quantity of 
the reduced indigo solntion is run into a vat filled with 
water. This vat being clear la its entire depth, the 
operation of dyeing involves ao toss of time. Tbeenoesa 
of hydrosulphite constantly tdnces tbe sewn of tntidiscd 
indigo forming on the surface of the dye-batb. die atfsogth 
of which can be kept up during vrorking if eiicocssivo 
additions of llw concentrated {odign solntion. Tbna the 
required sbads om be obtained wiOi the smallest possible 
number of dips. This vat gives shades mote solid and 
clear than can be oblauMd wttb tbe old vats, and enables 
tbe dyer to pradnce npoa wool very 11^ Uno bottoms, 
which ere ontinarily got by means of tulpbaie of indigo, 
and are in consequence much more fugitive. The process 
at present employed for printing indigo-bluee connsts in 
printing on white indigo, or indigo-talc of tin, obtained 
by precipitating a tin vat with hydrochloric acid, or by 
adding to the clear portion of a copperas vat a mixture of 
tin-salt and hydrochloric acid. The precipitate, thickened 
with gum, is printed on the calico, and then fixed with 
milk of lime. The goods are next passed through a 
chloride of lime bath, sulphuric acid, and soap. The 
process is difficult, delicate, and costly. Vaiious attempts 
at impro^ fir. r["; 1 - tr.ij [.ii'l:! 1:1 ^.fc.iring complete 
success. \Vc UiAy inentsoii as tAuir.j lk:'-. '.hi; faience blue, 
pencil blue, and printing w ith a coi; l r iiu aied vat in an 
atmosphere of coal gas>, air being excluueU. The authors 
propose to print with an alkaline solution of reduced 
indigo, suitably concentrated and thickened, containing a 
large excess of hydrosulphite of soda. The presence of 
this Bait lends to keep the indigo-blue reduced which 
otherwise tends to become oxidised during tlie time of 
printing. This part of the process can be carried out 
in common air, and with an ordinary machine, the oxida- 
tion being scv slight that after an hours' work the remnant 
of the colour is still yellow and soluble. By thus print- 
ing on reduced indigo immediate fixation is secured, and 
entire colouring matter is utilised. Experience has 
proved that, for equal sh.ides, 50 to 60 per cent less indigo 
IS consumed with the new process than with the old. 
The shades obtained are more beautiful and solid, and 
the impression is better defined. I'he new indigo blue, 
requiring no subsequent fixing proces?, can be printed 
along with a great number of other colours, such as 
aniline black, garancin, colours obtained by dyeing or 
Steaming, catechu sh.idcs, chrome colours, C iii. u; s :ixed 
with albumen, itc. Thus new styles may be created 
which would be difiicult to execute in any other manner. 
The blue printing colour is formed by thickening with 
gum or any other sviitable material, a sufiicienlly concen- 
trated solution of white indigo in an alkali, and adding to 
the mixture a sufficient quantity of hydrosulphite of 
soda. After printing, the pieces are hung up for twenty, 
four boors to oaddise, washed and soaped. 
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Ntuts Rtperlorium fur PhOTMaeit, No. 5, 1873. 
Valuation cf Bone -Black.— J. B. Schober. 
Solubility of Araenioos Acid in Water.— L. A. 



AvMnnd ColMiifttfeii of Lemrci, aad the Maimer 
•f Pocmatton of Vegetable AeMa.— C. Knnt. 

I OB Kiwcliv. ns!;er.— O. Biigd. 
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IndustritUe, 



Rnui Htbdomadaire dt Chimu 
par I 

This naabtr coataiat aotbiag btaring npoa ebcnitlry 



PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLETE 
SI'LCn-ILA i IONS. 

ImpTOVtmtnl in tht maHu/atlurt oj thi pkotphattt 0/ toda and 
tttuk.mii^tldmUi tftmmmtimt Mto i» tlu mmMnfaciun e/chtmitat 
MMW«f mmd alMin. lUbcrt 8t«rr Beat, 0«ele, Yorkthire. Decera- 
itr 5. 187a —Nn. 3M7- ' '*''* phosphoric acid, derived cither from 
llamioous phf^'iphate^ after the cxtradtina nf alum cr fr.jm other 
foartei, and in dcfiDilc proportions mii with ii jtavsium or aodium 
ckloiite,tlieii ntanM with aoMMaia. cither frnm di<^tillation o( km* 
water, or Uie dcttroAivc ditlUlalka, with lime, of wool rcfoic, leather, 
bora ahaving^, or othrr nilraccnoti* aubilancc. 1 then evaporate to 
cryiula or drynci, .ir. 1 i.-c inc produO at once a> a highly concen- 
trated manurr, r^r rcLijver the ammonium chloride by cryalallisatina 
or lubliiTi.tti rivine the pniaaaium or aodium phosphate to be dealt 
with. I ihrn, fi >n:i it solution of the alkaline phosphate, preuipitatc 
tribas'C phasphaic uf lime, by the addition of lime to the solution, 
liafiill potat h or soda remaining, srhich I evaporate to dryness. I then 
treat the precipitated phnsphalc with ■ further quantity of nhoaphoric 
acid, forming: n nn ibasic phovhaia, diy tar niatttra wbb aucincd 
(yptnm or n'.t r i inagncsiaa«id tvaa paoaaca a vaqr eoncaatrated 
•aMraboephaic of lime. 

M mtfmftd aMafwlM far irytug MWtg* frteipilalts, cement, pa ftr 
tmtp, aiM ether fiuid or %imi-flnid matUn. William Hart and James 
Hirl, Cro-isne^*. Kent December?, 1971— No 371,4. Thisapparatm 
c.-'n);isTi c^^;:^ti.ll!^ uf a rcVHl\ inf; drum tthc cylindrical p::rt ot which 
i% ptrfiiratcd or reticulated I and other apparatus in conneftion there- 
with, such dram and apparatus being arranged as hereinafter described 
to a* to separate the water from the matter to be dried and draw a 
ciaiini: nf such matter on to the periphery of the dmm, then to draw 
h .i 1 [ 1 1 1 r ough the coating to dry II, and then to force cold air through 
the dried matter to detach it. The dnim cooaista of two discs moontcd 
«a a horiaontal shaft, w ire gauic being affixed tu the cd^es of the 
dilka ts constitute strainers. The lower part of t.he ilrum works in a 
taakcOMtaiaiog the mailer ta be dried. The upper part (ciccpl at the 
•art where the driad naMar ia4etachcd) is covered by a hot air eaalog 
lolo which hot air la tatrodaead by a pipe lcadin|; from the beater loa 
Iroaeh aSxed to the casinir. The drutn is divided into a series of 
]o1^ptudinal chambers which cnmmunicatc with ports in a cylinder 
keyed on the drum ahaft and outside the drum. This cylinder revolvea 
in a sutiooary MtarqrUadar of aueb adiaracter as to leave an annular 
space between the t«re cyliaden. Thit aonolar apace ia divided into 
three chambers, termed respeAively the water exhaust chamber, the 
hot air exhaust chamber, and the blast chamber. The w ater < vhaust 
chamber communicates with a suction pump which draws the water 
Ihioacll those of the chambers which are immersed in the matter to 
hadnadtaad cauaea a coaling of aach matter to adhere to the drum. 
Tha watar drasra into the chambera is drawn therefrom throuch pipes 
and poita whkh communicate with thearaler eihaaat chamber. The 
hot air exbauat chamber communicates with a aadion pump which 
draws hot air thro jRh those t f the longitudinal chambers which are 
paaainjt ooder the hot air cai r.R, and thereby driea the coating of 
matter «« the drum. The blast chamber communicatee with • fureiag 
MmWhicb fmw air Ibreagh tha longitadinat chamber to CMMMN 
alcaiiaB whh A* taU Uaat chamber, which air tenda t* laaHa «r 
detach tha diiad OMMar Htm <bt dniah A braab or acfapcr is 
Boanted M lUa part af ibe dram la coaviala Iba nnaval of the 
atatter. 

An improved insulating eomfovtid/orMliptfhte piirpoiej. William 
Robert Lake, of the firm of Haseltine, Lwe, and Co., patent agents, 
Southiirrrt^^ Buildings. London. (A cmnniDRication from Zalmbn 
G. Si::.; 11:- Keno^h«. Wisconsin, U.S. A.) December 9, 1871.— No. 
37361. Thit invention relates to a composition of materials producing 
an ioaulatiog compound by means of which a more perfeQ insulation 
of Iclagrapbic conditAors ia obtained than by the ordinary means ; 
thia cemMmad ia at the lame tiraecbeapaod doraMa,aad ia not easily 
aflMlcd by the aAien of the weather. Tbkcompoaaiifaaavnc<)o' 
eaa part coal-tar or Ita eqnivalcnt, and two parte charcoal m taw-dust, 
tan bark, or any other organic body having a fibre and being a povr 
conduAor of eleAricitv, and w hich may be ground or cut up to mix 
with the tar. The eoai-lar is broggbt to a boiling temperalurc when 
Iba cbamal ia tattiadacad aad tbaiOTBMr camMacd wHb it by 
acStatiag the cntiic mam by anyaudMnical meaaa. Tka proportions 

mar be varied. 

An Kn/frr e.l method n/ dari/rtHg 
alktr tike iubuancet. William K«b« 

Labe, aad Co., iwtaat aaaata, Soalhamplaa BaiMiaca. Leadaa. (A 
cmamaiiiralton IbMB VnlSta Kanltoc, Onad tSwOa^ Mchlgaa. 



MitllHg vaTniihr\, oili. uri.i 
of the firm uf Haseltine, 



U. S. A., grainer and polisher). December 9, 1B72. — No. 5737. I taba 
oyster shells, bjrn them well, and grind them to a fine powder. I then 
grind marble i hips .md cli;»t to a powder also. These are tborouchly 
mixed together and thrown into a vessel containing the liquid. The 
mixture is then allowed to ataad forty-eight hours, during which lime 
all the dirt, molea, and gan tpecki of the liquid are preclpiutcd to 
the bottom of the recenlacle, and a new and improved varnish or 
article ia thus produced Mr the trade. 

Impnvemenh in Ifte treatment and ntUitalien oJ tevagt maltr, 
Hen^ Yourp Dirracoit Scolt. Ealing. Middlesex, Major-Gencral.C.B. 
December 1:, tb,-.. — N >. j,.'5 The objcfta of this invention are, 
economy in deslmg with sewage, the effeAttal cleanaing of the drains, 
and the preventing Ibe gencratiim of noaioaa aawcr a ama . 

A new or improved motivt-pomtr tHgimt actuated ty Mtelb gajiri.* 
Willliam Edward Gedge, patent agent, ii, Wellington Stiect. Strand, 
Middlesex. (A cnmmunicaiion from Georges Thomas de Kcrcado, 
64, Faubourg St. Martin, Paris). December 11, 187a,— No. j-HMi. Thia 
invention relate* to a motive-power engine aAiMted by totuble gasaea, 
such aa cblorhydric acid gas, ammoniac or raetiltyac gas, or any gaa 
having the property of dilating at a low temperature and condensing 
with equal facility. The soluble ga^ separates itself in a heated 
generator from the liquid which had dissolved it, and passes into a 
reservoir, from whence it ia distributed to the cylinders, after aAing 
upon the pistons of which it J>asses into a condenser, there re uniting 
with Ibe abaorbiog liquid, which, forced by the gas from the generator, 
haa pasted thronjm a jacket aiirreiindiag iha gaa-reMrvoir, and from 
thence 10 ihe conoeaaer. After complete abaorption of the gas by tha 
liqcid, the sntutinn made in Ihe condenser goes to a receiver, and from 
thence to the ger.erator, where the seperAtion again takes place, the 
gat and liquid again make Ihe aamc circuit, and so 00 indefinitely. 

Improvements in the means and apparatus for conveying sewagt m4 
efbfr liquid or partially liquid re/use from eetspoolt, privies, and otknr 
retepta:lei. Charles Denton Abel, lo, Southampton Building*, Chsn- 
cery Lane, Middlesex. (A communi^j-i uti from Alexander I rederick 
Booroff, St. Petersburg, kiisaia). December 13, 1671.— No. 37,S«. This 
invention relatet to tae arraneeineol, conttniftion, and operation of 
apparatus for emptying cetapooli and receptacles of excreta and other 
refuse and conveying ihe contenit by pipca to loeatiiiea where ihty 
may be discharged or oliliied srilhont pcrmiltiag ibe eacape of olen* 
sive emanalions. For this purpose a aystem of pipes provided with 
valvea it arranged underground communicated with the ceatpoola and 
other receptacles for sewage and other refuic, and Icidini; toadis- 
charging apparatus consisting of a well or ahaft in which is a vertical 
stand pipe communicaiiog with the tyalomof plpmaadirilb a«atr> 
pump or other apparatotfor producing a vacaam. By tbo aAioo of 
the stand pipe and the exhausting apparatus the sewage Is made to 
flow down into the well, whence it is removed by a dredgini; machine 
or chain bockcla. At Ibe highest points of the sewer pipes dated 
reservoira arecoaaeAad thereto, in which the fovl i 




and from which they are conduced to haraera tot wmtawii 
The sewer pipca an coaBcAad with tha walar maiaa far ita 
of hiiing themwbb vitarat flantoAaad kr r 

rcauireu. 

Improvements in the manufacture of hydrogen gas. James Frederick 
Lackcrsteen, civil cnginecr,3, Lombard Coon, London. December 17, 
1872.— No. 3819. The apccibcalion of Ihta invention describe* a 
method of manufaAuring hydrofca gaa by patting ilcam, auperbeated 

or otherwise, through or over heated manganese, or any suitable 

compound thereof, ( v w hich means the steam i« decomposed, the 
oxygen beinK i::5ij[brd b} ihe manganese, and the hydrogen ic; f;ee, 
to be conveyed avray by suitable meaaa, and used for whatever purpoee 
it may b« tcqaiiad. 



HOTES AND QUERIES. 



Lcm«Mi.Cbf«aM.-ataflr to L. G.HI iMafc » L. C. adda a iiida 
poiasaic carbonala t<i iba dboBMla bclbre miiiag wiib tha lead tola- 
lion il will give the desired shade. Perhaps Ihe cbtomale oi potasa 
used waa not qulle ncatral; thit wi:ukl render It to.^-H. C. 

Chrome Yellow.— Can iny of your readers inform me what lub- 
st tute cm be used for nitrate or acetate of lead to predpiiai: bichr.ime 
of potash yellow ? The Germans are now making a yellow pigment 
a^wiil BMDC lead, and if yaa can pat me apoa the track i taail fed 
abll(od^**Cobovii. 

Anthraeen.— I shall feel greatly obliged If any of my fellow readers 
w ;il in'orm me of a good reliable ir.ethoii fur Cb[in'.at:;L;^ the percentage 
of anthraeen In commercial samples. I am acquainted w ith the method 
by B*e of methyl-alcohol, but experience great difficulty in porilyiiig 
very crude samples. Also, if I could be informed nf the colour of pura 
aotoraccn, and correct fuslng-point I should be obliged.— D. W. 

Safety at Sea. — The recent sudden dcsirtidlion of two large pas- 
senger •bipt. the Atlanlie and the City of Washington, hat called 
atieatiao le tbo deairablUQr «< aiaiUafl aaradvea cf the amaaa vMdi 
modem tdeaca haa fdaccd at ear eommaad liar the prcvcallos or ladn 
disastrous accidents. For this purpoee, each large pataciifcer ship 
ihouldcarry a small, but powerful steamboat or launch, aad in foggy 
weather this steam launch should be sent on ahead tone few hundred 
yards, bciiit; conneAtd with the passenger ship by a Aexible telcirapbla 
cable provided with an deAne battery, to that tignali or meamfea 
n ii;ht he c ntinually transmitted from one to the other. The steam- 
bu:-.i;h ^.hi"j!d also carry an eleilric or other strnrg light, and be pro- 
Mdtd With a powerful steam whistle. On meeting with ice or with 
vrsvcis, or unexpcOedly approaching Ihe coast, it would becoaipata* 
lively easy to slop the iteam-launch and gi\x warning in lime to tava 
the pattcnger ahip from daafer.— Joaa Nawuuipt, r.CS. 

• TbaapdllRigiatbapaMalaei. ' 
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phemical Technology, or Chemittiy m iti 

^ ApyNcationi to the Ar«( an^ llMafiaMM. By Tjiomm 
XtcNMotoM and iitNHv U ATTt. Swopd EdMoa, IllMuattd witb 
Bomereiit WochI Euctavingt, 



Nature aad Pnparths of Pnal: Sacoodaiy PradiAaabUiiiMl rram 
Fuel : Prodtiaioa o( LIghit Saeoadaiy PradaAa of iha Gm Mans- 

UAan. 
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THE POLLUTION OF RIVERS BILL. 

The F.arl of Shaftesbury has presented to the 
legislature a Bill, bcaiing the above title, and em- 
bodying the \i ater-clauscs, vrhich were struck out of 
the Public Health Bill before it became law last 
sccsion. 

At will be remembered, teriotie objeAions were 
raised apinst that portion of the Public Health 
Bill which relates to the Pollution of Rivers, 
•nd Mr. Stansfeld wae bo convinced of its im- 

pracflicability that he publicly repudiated it, and 
cxtuicd the Government at the expense of the 
Rivers' Commission. 

On behalf of the preat majority of English 
chemists we protest against the resuscitation in 
the House of Lords of recommendations of the 
Rivers' Commission, which were expunged from 
the Public Health Bill* and repudiated by a 
responaible minister of the Crown. 

"These recommendations are as follows. We 
quote them from the printed draft of the Ivarl of 
Shaftesbury's Bill, which lies before us. 

** Clause 7. For the purposes of this Adt the 
following liquids shall be declared to be polluting 
(that is to say ): — 

" (i). Any liquid containing in suspension more 
than 3 parts by weight of dry mineral matteri 
or I part by weight of dry organic matter, in 
100,000 parts by weight of tlie liquid : 

"(2). Any liquid containing in solution more than 
2 parts by weight of organic carbon, or 0-3 part 
by weight of organic nitrogen in 100,000 parts by 
weight of the liquid : 

" (3). Any liquid which exhibits by daylight a dis- 
tin^ colour when a stratum of i loch deep is placed 
in a white porcelain or earthenware vomcI : 

"(4). Any liquid which contains in solution in 
100,000 parts by weight more than 2 parts by weight 
of any metal, except calcium, magnesium, potassium, 
and sodium : 

"'5I. Any liquid which in 10,000 parts by weight 
contains, whether in solution or .suspension in 
chemical combination or otherwise, more than 0*05 
part by weight of metallic arsenic: 

'* (6). An^ liquid which, after acidification with 
sulphuric actd, eootaios in 100,000 parts by weight 
more than i part by weight of free chlorine : 

**(7). Any liquid which contains in 100,000 parts 
by weight more than i part by weight of sulphur 
io the condition either of sulphuretted hydrogen or 
a soluble sulphuret: 

i^t. Any liquid possessing an acidity greater than 
that which is produced by adding 2 parts by weight 
of real muriatic acid to 1000 parts by weight of dis* 
tilled water: 

" (9). Any liquid possessing an alkalinity greater 
than that produced by adding i part by weight of 
dr>- caustic soda to 1000 parte by weif ht of distilled 

water : 

*'(xo). Any liquid exhibiting a film of petroleum 
or hydrocarbon oil upon its surface, or containing 



in suspension in 100,000 parts more than 0 05 part 
of such oil." 

The Bill proposes to punish penoos who discharge 
into streams, liquids answennf to the above dc- 
script! oQs. When this matter was under discussion 
la:,t year the futility of merely estimating the 
strength of a discharge was pointed out, and it w as 
shown that the effedl of such a cour.sc wttuld 
be to put manufa<flurcrs to incc 1 vcr^ icncc and inflidl 
injury upon them. .And, as will be remembered, 
deputations of manufacturers waited on Mr. Stansfeld, 
to urge upon him the damage which would be done 
to the industries of the country if the Bill, in its 
unamended form, came into operation. 

We will now take op the subjeA of the definitions 
of what constitutes a nolluting liquid, and show how 
injudicious are the aoovcquoted recommendations, 
and how impoMible it will be to attend to them in 
pra<5tice. 

.According to the first .definition in Clause 7, 
no liquid must flow into a river if it has suspended 
in it more than 3 parts of mineral matter in 100,000. 

We remind our readers that the Thames some* 
times contains 50 parts of suspended matter io 
100,000; the Rhine at Boon to; the Meuse 47 ; the 
Ganges 20 to zoo; the Seine tx ; and the Mississippi 
80. The last river is said to carry down annually to 
the sea no less than 4000 million cubic feet of clay. 

As was pointed out by the Marquis of Salisbury, 
any ditcli draining into a river might entail penalties 
on landowners, provided the water in the ditches was 
not purer in this respect than some of the greatest 
rivers in the world. Indeed, the Bill ^v ou1d entail 
the penalties on the owner ittonc end of the ditch. 

Definition 2, prohibite more than 2 jparts of 
"organic carbMi, or 0*3 part of "organic nitrogen" 
in ioo,oooparteof tbedischarge. Let us eaaminethis. 

T ndon sewage consists mainly of the day's 
excreta mixed with 30 gallons of water per indivi- 
dual. Taking the day's urine to be 3 lbs. iwliich is 
rather a high average 1, it would, therefore, appear 
that the urine is diluted with 100 times its weight of 
water, in order to make London sewage. Urea is 
veiT rapidly transformed into carbonate of ammonia, 
and sewage contains little or no urea, but instead of 
it the earbooate of ammonia arising from its trans* 
formation. In addition to urea, urine contains other 
nitrogenous matters which are comparatively per- 
manent, and which pass undcoomposid int, ;j > r^e 
Now it is a fa(ft which admits of dcductioii, j:;.: 
which has likewise been confirmed by experi:i ( it, 
that London sewage — such as is discharged by the 
Fleet Ditch sewer and at Barking — does not contain 
more organic nitrogen than 0*3 part per 100,000. 

No evidence has been laid before the public, or 
the scientific world, as to the precise numerical 
limits adopted in the definitions ; nor ^of that 
the evil effeifts of the various impurities speci* 
lied stand in the cxaft proportions implied in 
Section 7. Where is the proof that "organic ni- 
trogen " is safe up to the limit specified, and unsafe 
beyond? I'ailing such proof, t'lc 1 ccommend.it Ir 11, 
sa\ our of empiricism, wearing the mask of scientific 
precision. 

The use of the terms "organic nitrogen" and 
"organic catbon" is objedtionable, because it im- 
plies an official recognition of the process of water- 
analysis devised by one of the Commissioners, byt 
condemned by the chemical profcsBtoR SB imprac* 
' ticable and fallacious. 
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The term "organic nitrogen" confound* sab- 
stances totally distinct in « sanitary point of view. 
Tims it would tDcli»l«-r- 

«, Bodies each as una, which is resolved on de- 

composition inlo carbonate of an'.mc; n, nJ 
which is no more dangerous to health tnan 
pre-formcd ammoniacal salts, or allcaline ni- 
trites and nitrates. 
fr< Bodies like the organic alkaloids, which obsti- 
nately resist putrefaction. 
9, Bodies like albumen, gelatin, casein, &c., 
which rapidly pass into the most offensive 
phases of decomposition. 
To ^roup under one head two bodies so utterly 
dissimilar in their sanitary bearings as urea and af- 
bttnen, merely because ihcy both contain nitrogen, 
is to violate the furuiaTncntal laws of scientific 
classification. Any ic'^jhition which ignores such 
important distinctions must be misleading and dan- 
gerous. It is therefore suggested that for the term 
organic nitrogen " the more precise term " albu- 
nuncid ewiMiij*" should l>e substituted; that is to 
wKft, oitxo^n present in the form of albumenoid 
bodies, estimated by the amount of ammonia which 
they yield. 

Similar ©bjctflions must be taken to the term 
" organic carbon." It, also, confounds bodies 
incapable of putrtfaiition with others cxceedint^ly 
liable to change, and certain to yield offensive pro- 
duAs. Thus, Khould aUohol enter a river, it would 
neither putrefy nor aid in the multiplication of 
nmst whilst cIsrcA would do both. Yet these two 
Bodies would be grouped together asyieldin^^ organ ic 
carbon. 

The third definition would exclude probably 
all ditches and small brooks, most mountain 
streams, and many of the most beautiful mountain 
tarns, for they are frequently sufficiently tinged with 

?eaty extraAive matter to succumb to this test, 
ndeed we are not certain tl .11 ilic water of Bala 
Lake, from which London was to have been sup- 
plied, would always pass this ordeal. Constant dis- 
putes would ba caused by the impossibility of 
deciding what was a ** distioA eolottr.** One authority 
would certainly prohibit whet another would allow 
to puss ; and if, as we understand is the case, it was 
the intention of the Rivers' Pollution Commissioners, 
in drawing up their regulations, to make this clause 
sufiiciently lenient to pass a peaty stream which has 
the appearance of coftec when viewed in a stratum a 
foot thick, we can only say that they made a most 
unfortunate choice of language in which to express 
their meaning. 

Deinition 4 ta levelled against noxious metals. 
With the exception of potassium, sodium, calcium, 
ami magnesiuin on the one hand, and of arsenic on 
the other, this re;:;ulaljon places all metals on an 
equal footing. No more stringent rule applies to 
poisons — such as copper, lead, chromium, &c. — thai* 
to aluminium .ind iron, which are pradlically harm- 
less. Copper, lead, chromium,&c.,shottMbeprohibited 
as striftiy as arsenic. Iron and ahmlnium occur 
m many natural springs to a greater extent than these 
definitions would permit. There is no valid 
reason why.all metals except calcium, magnesium, 
potsssftim, and sodium should be excluded if they 
exceed z parts in loo.ofKi. What, for instance, 
is the objection to strontium ? And why siiouUl 
barium, chromium, lead, and copper, all well-known 
and formidable poisons, be permissible in any 



amount below 2 parts in 100,000 of water ? There 
is no special provision against the admission into 
Btrenms of Mo^Aenc *n<f, which, though inno- 
cent in itself, powerfully aids in the promotion of 

pulrefaiftiun and in the multiplication of the loWCT 
forms of anim.1l and vegetable life. 

Definition 6 certainly requires qualifying. In a 
clear stream, abounding with fish and water plants, 
a little chlorine iiiij;ht be an objeiilion. But, con- 
sidering the fiilthy state in which roost of our large 
rivers nnd themselves, we think ^0 endeavour at 
present should be to induce mnnufadturers to throw 
as much chlorine Into the river as they are willing to 
waste, and not to fine them unless they keep it out. 

The " definitions," whilst laying down rules for 
the sfnugth in noxious matter of any sewage, Sec, 
flowing into a river, totally overlook its volume and 
the ratio it bcar.s to the volume of the river. By 
this oversight the whole scheme may be entirely 
stultified, for it is evident that a million gallons of 
waste liquor thrown into a good sixed river may do 
less harm than m thoosand gallons dischnrged into 
a small stream. 

Again, the aA will be easily evaded where it is of 

most consequence it should be stri(ftl-s' nfr rccd. Take 
the case of two larj^c manufadturerb, A and B, each 
discharging the same volume and quality of polluting 
liquid into a river. Let A be situated at the head 
of a stream, taking the water pure and undefiled as 
it gushes from the mountain side. Here, if any 
where, the proposed aA should be stringently 
operative, tot any offensive liquid thrown into the 
river pollotee it throughout its whole course. Ac* 
cordingly clause 10 of the Adl is put into operation, 
and the offending manufa(5\urcr receives written 
notice from the pollution authority to discontinue 
the discharfje of polluting liquid within twelve 
months. What will the manufa<fturer do ? He v iil 
merely divert a little more of the mountain stream 
into his works, dilute his waste liquors with the 
pure water down to the requirements of the law, 
and snajp his fingers at the AA of Parliament. 
Now it IS obvious that such a procedure, though H 
would literally fulfil the law, would leave the stream 
as pollu'.L J as before, since the total .Trr.oant of 
impunucs Lhrovvn into it would remain undiminished, 
and would bear the same ratio to the volume of 
water in the river. 

I?ut his fellow transgressor, B, situated 50 miles 
below on the same stream, will be unable to evade 
the penalty in this easy manner. His waste liquors, 
it is true, do not come op to the specified standard 
of purity; but as the river into which he drains has 
already passed through three or four large towns, 
and received the waste liquors of some hundreds of 
manufaiftories, it is even less able to conform to the 
.\<ft. Here the waste liquor discharged by B actually 
does good rather than harm, inasmuch as it is less 
impure than the river into which it flows. It is 
obviously out of B's power to adopt the artifice em* 
ployed by A, and he accordingly gets fined although 
his waste liquor is better than the river into which 
he discharges it, and he cannot tbcrefwe dilute it 
down to the required strength. 

Instead of fixin c upon .1 fnn-iful r.t.-inL!r,ri-) of purity 
which could never be attained in pucticc, common 
sense decides that a waste liquor is fit to be dis- 
ch.nrgcd into a running stream if it contain a less 
percent.! f;;c of impurity than the \\ atcr ofthat stream : 
the word "impurity " being not strained beyond its 
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le^timate meaning, or made to inchid* perfcAly 
harmless constituents. A manufaAurer at the 
head of a stream would, it is true, have some diffi- 
culty in complying with this requirement, hut it 
would only be fair that one drawing pure water near 
the source of a river, and tl'.cn polluting that river 
throughout its whole course, should be judged by a 
severer standard than if he were to do exadlly the 
same thin|; fifty miles below, where the river water* 
as he received it, was already polluted. 
^ In the case of the higbeatt ooe or two works on a 
river the above rale would fail, and some modifica* 
tion must be introduced ; but it would not fail until 
the natural working of the rule had so far purified 
the rivers of England as to have carried out, to all 
intents and purposes, the obje6\s of the propobcd 

Another great advantage of some such elastic, self- 
regulating rule as the one sketched out above would 
be that ita adtion wcnild be gradual. The purification 
of a river would take place by imperceptible grada- 
tione, extending over perhaps a year or two, without 

Ereasing hardly on any ooe. In this way time would 
e allowed manufiidhirera for nuUting arrangemeots 



to purify thefrwaste liquids ; and as the rivergradually 
increased in purity by the natural working of these 
regulations, we have little doubt that the progress of 
science, and their own increased experience, would 
enable manufai^turers in almost all cases to keep 
t heir effluent liquids up to the oeoetsaiy ataadaid. 
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Thb proportioBS of the cbemieal 

greatly (from zero opwsrdi) that no ntidile evldsaes ef 
parity er Inpnritor can be obtained by estimattag the 
difweat fitts obtat a aM e by decomposing batter. la fiiA* 
the dittfaiatoa betwcea pan butter ud butter mixed 
with fleth^llits to no aion a chemical one than the dis< 
tindUon between different animals or different plants. 
The physiologist distinguishes one Idod of tissue from 
another more readily by their microscopic chsrsAers than 
by their chemical composition ; and microscopic examina- 
tion with polarised light is the roost nliaUe means of 
distinguishing pure butter from that which contains an 
admbrtan eflwn easily dtgeatlbk and less palatable fats. 
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Curd aad WeiKht Fuies Solidi- 
Glaiswith Polirised Salt in in gra. at ficd at 
Light'and Sclenite Plate. en-peros. petoa. Fabr. Fahr. 
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Nothing it teen except globulei and | 

curd. J 

Globules, particles of curd ; cubical I 
crystals of salt. ] 

Clobulei, curd and salt; docs not 
polarise. After being kept for 
nine months does not exhibit any 
cyttali which polarise light. 

Globules, curd and lalt. After being 
kept for eight months, exposed to 
aua, is white, bnt oonlaiM no 
crysiali which polarisa U|^i nor 

. sficr being melted. 



card; Urge cmtals of' 

•alt, very numerous. The only 
thing! vinible which polarise light 
aic a few hajfi and fibres. Alter 
being kept a year, exposed to 
changes of temperature and light, 
exhibits the ssme charaflers. 
Globules, curd: targe and namcrous' 
cry stals of salt : magncsiuoi laitr, 
a few fibrei. After tight months 
iR decomnosifi^, but contains no 
fit cry^tau which polarise light. 
Globules, curd, and small CiystalS' 
of salt. It highly COiMNtd. After 
eight months prcianU the aaiM 
charaaera. EmcS SOI polsilta 
light after being melted and 
cooled. 

) Globules, cord; cubical crystals tt\ 
salt; stars and other cryslala of 
l;it which polarise light. 
I Stellar and iuiifnrm 
1 potariac light. 
PuHcf costals wUcb polarita llekt 
Itcilir nassts which pohriaa tlgbt. 

i Ci. rpijiLlet and radiating mattes of I 
\ cryttals which polarise light. J 

CrytUh which polaiiaa light. 

I Star* and radiating masses ef CfJI- 
I tals which polartss light. 
J Clobnlcs, curd ; salt ; brcken stars 
1 which polariae light 
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Globalel, card; salt, and minute 
aiars which polarise light. 

Globulei, curd; salt; colouring^ 
matter , aUi?. ai'.J u'.hcr crystalline \ 
, particles which polariae light. J 
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New Thtory of the MagmficaiUm of OpHeal Instnmtnts, 



f Chimkal Niwt, 

1 July n. »»73. 



A NEW THEORY OF THE FIELD OF VIEW 

AND 

MAGNIFICATION OF OPTICAL INSTRUMENTS. 

lit a recent aanber of Poggmiurjfs AmuttM, Prof. 
Lnbunoi; of Mowow, calb ettention to «n crrar which 
bee kmc pMMd cwicnl in text-books on pliytkt. It U 
genBnl^ taid that the iicld of view of the Galilean tele* 
scope i« 4^eodcBt on the eixe of pupil of the observer's 
eye, and It awMured by the angle rabteaded by the pupil's 
apottttre from the middle o( tbe objealve. in this wty 
M It represented as being five or six times less than it 
aftmlljr ia» He qeotes item various text-books, those of 
WvBneri PmnUet Mnller, Reis, Daguin, Potter, and 
others, in ittnstntion of his statement. 

The error he traces to Euler, who wrongly applied to 
tbe case of a concave cye-piece» a principle which holds 

J pood in the Keplerian telescope. The central rays diverge 
rom the centre of the objeo-glass, as from one point, 
and are united in a point where the eye-piece, if a convex 
lens, gives an image of the aperture of the objeAive. If 
the eye is in this position, it receives all central rays 
which fall on the eye pitcc ; hence ihc lalter oprrales 
with its whole aperture. As, with a concave eye piece, 
the i.cntr;<l rays tiivi-rf^c, tlie e\e, wlien appliod to it, re- 
ceive* only 5-0 many rays as pais tlirough tlie aperture of 
thepiipil. 'I his reiiiatk, the Professor points out, is quite 
corrert witli reference to cenital rays, but does not \v arrant 
a conclusion as to the f.clJ of view, for 2 1 1 r ierable 
porliuii of ll'.e Image on the retina is formed without 
central rays, and only by the side parts of the objedt-glass. 

We propose to follow the author in the elucidation of 
his vievss on this subject. 

To undirstand the true theory of the phenomenon, it 
may be well to resort to a principle which is often of use 
in explaining the elementary theory of images. This is, 
that we regard the image-forming apparatus (lens or 
mirror) as an aperture or a window, and the image itself 
as an obJeA placed behind the apertt^re, and looked at 
through ll. Apply tins principle to the Galilean tele- 
scope. When we look through the telescope we see a 
bright circle before us, in which several objctls appear, 
and which play.s the part of the supposed window. What 
tii this circle ? It is easy to understand that it is no Other 
than the subjective image of the obiedt-glass aperture, 
produced through the dispersive eye piece. (The size of 
tbe diaphragm may liere be regarded as identical with 
that of the subjctAive tiiMige.) A!i. now, from the middle 
point of a lens, every oSjeifl is seen under about the 
same angle as its image, we may take as approximate 
measure of the angular size of the diameter of the bright 
window (the eye being at tbe optical middle point 
of the ey«*piece), tbe qnoticnC obtained kgr dividing the 



diameter of the objeAive from the eye-piece, tty — ; A 

A 

beinc, aeeording to the theoiy of the telescope, ooaal to 
the dilereoce, Fi— Fai thclbcal distances of obfeaive and 
eye-piece. Expteattd in angnlar ncasHie, Ibn qnotient 
will M— 

360 

2« ' F,-F, 

If we loolced at the objed through a window of the same 
angular size as the bright circle with the naked eye, this 
number of degrees would dircAIy express what is the 
greatest part of the entire circle of external objeAs we 
can sec at once. To determine this pradlicatly it might 
be wrl! to remove objedlive and ey«-ptece, and, without 
altering the position of the eye, look through the empty 
lube. Now, as the telescope magnifies n times, t.e., 
brings the obie<ft, so to speak, n times nearer to the eye, 
we shall, ttith Iht ttltifo/>t, view through an aperture of 
the same visible si<e as formerly, an » times smaller part 
of the extern*! circle of ob|eds. To find tbe true field of 
view of n OalUean telescope, thefefore, tbe above ex- 



p 

pretsioo mast be divided by k, or by ~; as, accordiog to 

'a 

telescope theory, n it about equal to this proportiOB. 
Hence the field of view is— 

■i' ' F,-F,* F 
The relation shown to exist between field of view and 
magnification afTords a ready method of estimating the 
latter. One has only to look with tbe naked eye through 
an aperture, whose visible sice is equal to that of the 
bright circle, and to compare the included space with 
that seen through the telescope (e.g. to count how many 
windows in • bnilding, seen through an aperture, and 
seen tbrongh n telescope). 

The theory asserts that the field of view of a Qaliioao 
telescope is immediately dependent on tbesiteof apertim 
of the obieAive. 

It can be shown what part of the objedive shares in 
the produAion of a given part of an image, and the follow- 
ing mode of Mag so given n new point of view at to 

Fm. t. 



• 


■ 











Fio. s. 

the theory of the telescope. Let u m (Fig. i) be the ob- 
jeiAive, v v its focal plane, in which distant objeds are 
imaged. Bring between the objefi \e and the plane a 
dtaphragm with small opening. The image will be formed 
as before ; only that each point of the image is no longer 
produced through the union of all the rays of a conical 
bundle, having the whole objctftive at its base ; but only 
by that part of the bundle which passes through the 
small opening, and may be regarded as a tingle ray. 
Thu<i, for a given point of the image, only that small 
part of the objective will send rays which correspond to 
the straight line going from said point through the 
opening to the objective. The limits of the image will 
be determined by the lines M a and M B. Now, substitute 
for the diaphram a Galilean eye-piece, behind which it 
the observer's eye. Tbe phenomenon is in its main 
features the same ; for we may regard the eye as a dark 
chamber, on whose further wall (the retina) the image ia 
formed. The optical part of the eye and the eye-piece 
merely serve to make the retinal image disiind, and 
may, for theoretical treatment, be replaced by a lens fixed 
in the widened part of tbe diaphragm (m m, rig. a). The 
difference bttweeo tbo aAim of web n lent aad ibnt of 
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iiitnn.Il opening lies in tbi«. that the image is diitinfl in 
cr c«M oaly when the Kreen ttands at a particuUr 
:, and that nearer to the km than iti focal plme, 
9 9tt.g.»tttb. And the same angle wtii correspond to 
both images. That part of the objedive which sharre in 
the produdion of a given image-point, will be dete;:niiie<I 
by the line* drawn from said point to the edges, m m, of 
the lens, and prolonged thence to the obje^ive. Corre- 
aponding to the contour of tKe supposed lens, wc must 
evidently take the papil aperture of the observer's eye. 
Let E be the diameter of the pupil, x that of the operative 
put.pf. in the objeAive, the s ze of this latter Will be 
detexmiaed approximately by the equation — 

L _? 

The foregoing contdaa the entira theory of the Galilean 

pe. The fetina ia the flame which receives the 

« lb Al tbia image la inverted, lilce all retinal 
«• nee the objeat upright. The visual angle, 
rbich the part of the visiDle circle imaged in a b 
i, ia determined by the lines drawn from the middle 
Jnt of the tens, m ««, to <i and b, or (the tame thing) to 

AandB,aiidlenMenmdby4^. The vieoel sngle vnder 

• • Fa 

which the same portion of visible space would appear to 
the naked eye, suppo#tog this to be at the middle point of 
the objeaive, will he detennloed by the linea drawn ftwn 

Ibis middle point to A and B, and measured by UT, Tbe 
pfopottion of theae two angles is the megnificMioa— 



F, 
F,- 



A* through the telescope we only see, nt con, dMl part 
of the outer circle whose image in the focal plam of the 
oltjcdlvi csteadt over AB. the tj^neaiM— 
360P AB 

2r ' F, 

gives us direAly the value of the field of view. But— 

AB^ P, 

"f,-Fi 

where D denotes the diameter of the objective, and 
Fi — Fa the distance between it and the point at which are 
eye and eye-piece. Thus we obtain the expreaaion for- 
rntdf ^fW wr the field of view :— 

3S£ . D Fa 

eir P| — Fj F| 

Finally, we may find the value of the field of view imme- 
diately, as follows : — Suppose, instead of tbe objeAive, a 



Consequently, the limits of visible space are determined 
by the angle He'll. The iid« of the field of view wilt be 

equal to — 

D 360° 

The distance, x, is obtained by the fotOMde for conjugate 
foci i as 0 and o* are conjugate foci, then— 

J _ * _ i_ 

F. - I-i x~ F," 
Hence tbe field of view is, as before,— 
360' D F, 
a- ■ F,-F»' F,' 
Prof. Lubimoir further ibowt how tbe tame theory applice 
to the Keplerian telescope. 

He next discusses some optical lUealoiia, wbidi permit 
of being explained hy bis Ibcoiy of Optical windows. 

It IS known that a convex lent nagnilica objeAa placed 
behind it at a distanct anuller than tbe focal diaunee. 
It hat probably been observed by many that when« with 
distance of lens from objeA onwanged, we move away 
from the lens, the objed eetBH lo grow larger, especially 
if it is in the neighbourhood of the focus, and, t,gn con* 
sists of a series of dark linos OB a white ground, aa lines 
in a boolt. Judging from fliat tamfeseioos, it la dilkult 
to helievo that ttia obvlooa inctaiaa of tbo'olt|ea Is aa 
illosioa, and tbat.ia fcali^, tbe aiae of tbe image on the 
tetinar-or, ia ouwr woraa, tbe ani^e under whicb the 
obfeft 'seen Ikrongfa the lens appears to us— is diminished 
when we move away. . This is indeed the case, however ; 
tbe magnification ia only apparent. An experiment like 
the filllowiog ia fitted to show this. Behind the lens, a a 
(Pig.^, at a distance shorter than its focal, stands a 
pasleooard ecrccn, m f , on which a number of parallel 
equidistant lines are drawn. Behind this screen is a 
second and larger one, mkpq. placed at the distance at 
which, according to the theory, that portion of the amallcr 
screen seen through the lens appears to be. It is further 
understood that the lines drawn on the larger acreen 
atand aa far apart as, apparently, do the lines of the first 
ecreen seen through the lens. In this case that part of 
the screen {mnpq) which is visible through the lens will 
have the same appearance as the direftly s-een borJurs of 
the screen, II N p Q ; and if one of the lines i-oen through 
tbe lens coincides with one of the lines on the larger 
screen, all the other lines seen through the Icn^ will also 
correspond with lines on tbe larger sc-ccn. Now it ap. 
pears, from experiment, that on tnovin;^ r<\vay from the 
lens this coincidence continues. At the s.^mc time we 
observe that the number of lines visible tluough the lens 
is diminished. 

The cause of the apparent enlargement referred lo (on 
— — .v.t — » uyii in 



apacMM, M K ^Jg, a). Then the tgt, b&g at 0, | withdrawing from the leas) lies 

^-3 



Fto. 4. 





Wohid perceive the portion of space which corresponds to 
the angle s o s, and the rays Mouo would come from the 
outermost visible objeAs, lying in tbe direftions 80 Be. 
In consequence of rcfra^ion in the obJcAive the raye, 
uo no, proceeding to the eyes, do not form a straight 

Prolongation of the rays, s' M s' U, which meet, not in 0, 
ut funbei 00, at 0', at the distance from the obje&ive. 



one position, perhaps, 14 liaM aia viaiblo} if tho tgw h 
further removed, oaljr 8, s* Ae., Uaea am viattlo la tbo 
same field of view, witbeat mchoalag Ibr the dieuneo 
MM, the obaonwr aAtttarily iafen 



of the eye from tbo BCffaea, tha oMonwr aOitiBrDy mren 
—from the dilKmat mmber of tiaet la tbo iaU ofview^ 
that their distance from each other is altered, tiliidlitaaco 
appearing greater when few lines are visiUa. 
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On Butter. 
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A curioM obwrMUon nay be made in the aft of 
reading;. When ire look through an opening at the U«e« 
to a book, placed not far beUnd the enioe, and wbeo 
we move away from it, tiie Icttett *ffatst at ant (and ao 
long as we can read) clearly dimiaiilied $ wben, however, 
li^t hat become indiaiinA, and wa can no longer read, 
the lines ^nd their distance from each othn appear tO in- 
crease, just like the Hoei on the icreen in the htmtt 
case. So long at we are able to read diatinifthr, we pro- 
nounce judgment on the distance of the bow and the 
size of the letters, according to the greater or leu difficulty 
we have in reading ; beyond thie, however, we draw the 
•am* inference aa in the caia of the acreen. 

A. B. M. 



CORRESPONDENCE. 



ON BUTTER. 



To th( Editor uj Ihe Chemical Sevs. 
Sir, — The conclusion which I drew when I read through 
Dr. Campbel! Brown's pnper ' On Butter,'' viz., that the 
author of it appeartJ " not to know that butter resembles 
suet, tallow, dripping;, and larJ, by cont.lininp, 3S they 
do, btcarin, olcin, and palrnitin, and that it differs from 
them only by containing very small quantities of butyrin, 
dkc," has doubtless seemed rather harsh to s.ome of your 
readers. Dr. Brown's letter, however, confirms my con- 
BtruAion of his paper. As there seem to be persons who 
call for a detailed criticism in this instance, and who, with 
Mr. Catcheside, appear to reqnire a more explicit state- 
ment, I will enter into particulars. 

Touching ittarin. This fat is well known to chemists 
to be of very frequent occurrence. In butter it was found 
by Chevreul long ago, and more recently by Heintz ; and 
ita existence in butter is generally admitt«i by chemiita, 
a« may be seen on looking into chemical test>booha or 
into " Watts's Diftionary." 

Now in Dr. Campbell Brown's paper {vide Chemical 
News, vol. xxviii., p. i) butter is defined as follows : — 
" Chemically it consists of a mixture of neutral fats, the 
glycerides of the non-volatile acids, pnlmitinic acid 
(CisHjjOi), and butyroleic acid (CuHjoOj) ; and the 
glycendes of the volatile acids, butyric acid (C4H8O2), 
capronic acid (C^HuOj), caprylic acid (CgHiftOa), and 
caprinic acid (C»H4d0a)>-^0V3gner and Crookes). The 
last four glyceridee are the charadcri^tic fats of butter." 
Thus Dr. Brown enumerates six glycerideaaa constituents 
of butler, ^but omits to mention ateaiinf the glyceride 
of atearic acid. It will probably he Miggeited b;^ cha- 
fitahle chemisu that all which Ibllowa uon this cucum- 
ataoce to that Dr. Btowa foraot to put atearin on the 
list. A fatthcr caanriMition «f the paper tod ma to rejea 
this hypothesis ; and Dr. Brawn's letter wUl, I think, be 
admitted— even by Mr. Catcheside-^ have cndnded nny 
each esptanation. 

Dr. Brown now wtitea that*' iteaiin on aomathmt be 
obtained from butter aod aomelinea not ; but it doea not 
occur in butter as ctystallised stearin." 

1 do not think I need make any further comment on 
this statement. Touching olein, this compound, which 
is the glyceride of oleic acid, is mentioned by Dr. Brown 
as existing in certain fats, such as beef suet, ^c, but is 
not mentioned among the constituents of butter. Instead 
of it, (he glyceride of what Dr. Brown calls butyroleic 
acid — an acid to which the formula (Ct]H3o02) is assigned 
—lakes its place. Some chemists may suggest that the 
name is an eccentricity, and the formula a misprint; but 
in his letter Dr. B. does not correiV the formula. 

With regard to palmitin. Dr. B. says in his paper that 
palmitin Is one of the mon charaflerimic ingredients of 
suet, &C., and le.-^vt s us ii) <ioiil>t wlu t I t r c r t^ l lu' 1 



of palmitic acid). A tolerably correA knowledge of the 
constitution of butter is an indispensable preliminary to 
the deteAion of the adulterations of butter. With the 
hint Chat there ia nothing improbable in the separation ^f 
impure atearin from butter placed under certain obvioaa 
physienl condittons, I will tbeiefora cloaa my latter<-^ 

J. AtMBD YfKKBM* 

Lssden,jBiyi9ti^j. 

ON BUTTSR. 

To the Editor of the Chemical Xeti<t. 
Sir, — In estimating the water in butter, the presence of 
dripping can also be detedcd at the same time, by the 
peculiar odour of roast meat, aod anyone with a keen 
sense of smell can say wfaathar bsef OT oiatloit drtppiof 
is the adulterant. 

In the elaborate and interesting analysis of butler 
which Dr. Brown has given us, there is work enough for 
at least two d.i\ s, particularly as a pure sample of butter 
has to be analysed along with it. May I ask. Is it neces- 
sary for every Public Analyst to make such a minute 
examination Surely the presence of dripping, starch, 
or any foreign matter, is quite suflicient to produce a con- 
vi^ion, without being obliged to stale the quantities ; and 
the low fees which are paid for these analyses utterly 
precltide such elaborate examinations. I-'or instance, Dr. 
Cameron has Just been appointed Analyst to the County 
of Sligo, with the liberal salary of £25 a year, and 
weighted with this addition — that the charges for analysis 
are to range from as. 6d. to los. ; and as Ireland is a great 
batter-producing country he will find bis place no sine- 
cure^that U it he follows atridly the examination given 
by Dr. Brown.— I an, Ae., 

J. CaKTMt Bmj~ 

The Manchester Laboratory, 
it, Eacbaac* Suect, July as. 1B73. 



ON BUTTER. 

To ihe Editor of the Chemical News. 
Sin,— A Ihtle relaxation on Saturday last enabled me to 
become acquainted with the abstraft of Dr. Campbell 
Brown's paper on the "Analysis Of Butter" (CUEMICU, 
News, vol. xxviii., p. i), and the correspondence it haa 
occasioned. 

I have heard a good deal from the DoAor already about * 
his method of analysing batter, in lelatiOB (0 • tocal 
inquiry. The published abstrad is much more coosecntiva 
in details than the DoAor's replies to questions la tba 
witness box. From the latter it would be inferred Umt ha 
considers stearin and palmitin to exist in butter in a itata 
analogoaa. if not identical, with tbatol MriMi io tvflt Of 
paraffin ; also that butter is phytically coostitatad tt m 
aggreptloa of globules in a manner similar to Oat of 
Btareht Qcman yeast, and such Uha bodiaa. ^ito state- 
ment ia repeated in the afeatiad of Dc; Bfom'a paper, 
scAion 3. It to audi a nevd amnfae en «he patt H a 
adentlSc man, that I do not wonder Mr. WaaUyn^la 
patience was a little tefflad by the alody of it. 

Sespea for tMl or mated scientific attainments, such 
as those accorded to Dr. Brown, determines me to give 
the statement that commercial hatter, fresh or salt, ia 
mainly composed of globular matter some consideration. 
I might, indeed, affirm a direA negativa, as I did cIm- 
where, and so save time and space; but it nuy be well to 
add my reasons for the benefit of some readers who 
possibly may not he conversant with the subjeS. 

Firstly, then, the matter of butter as it exists in rret!i 
or new milk, presents the form of minute liquid globules. 
The microscope reveals that the globular form of the fat 
matter is due to the reptilsive ad^tion of the aqueous 
menstruum and the liquid fat, r<nJ not to any enveloping 



lievesit to exiiit in butler; the glyceride wlncli he aitnbuieg I tissue or coating which would conduce to the retention of 
to butter being the glyceride of palmitiaic acid (instead * the globules in their entity. When iaAie acid to de> 
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veloped in the milk in suiTicienl quantity to overcome its 
natural alkaline conditioti and the milk is then churned, 
the diffused globule* are made to adhere, and the result 
18 a mass of solid butter of greater or less hardness, ac- 
cording to certain physiological conditions oT the animAl 
and its food. Now as the fat globules as observed in 
milk are devoid of cell walls, or envelopes, other than 
the aqueous medium in which they are diffuned, it will be 
readily understood that when any number of tlieni ia made 
to adhere by the mechanical ailion of churning, the 
globular form presented In the ciilk will disappear, and 
other considerations being fcr the moment set aside, the 
resolting butter will present a homogeneous non globular 
appearance under the microscope. liuttcr really does 
present this non-globular aspcfl when so examined. 

Butter is not exceptional in this respeft. All fatty sub- 
Stance?, whether liquid or solid when educed as fats, 
from the bodies secreting tliem, animal or vegetable] are 
Bon-globular in their structure. 

It is well to note the physical change impressed on the 
fat of tuilk by churning. Uefure this operation the 
globules in the milk are transparent and liquid; after, 
the fat is solid. Without going deeper into the con- 
sideration of the principle evolved in tbif change, I 
think it will be accepted at the result of Out Ci>-8taTliga- 
tion of such constituents of the fat as are capable of 
assuming this state. Stearin and nalmitiii ar« such con- 
stitnents. The crystal! of the latter constituents are, 
however, so small in fimbly churned butter as not to be 
defined by a i-inch power; but let tbm batter when 
churned be washed with tepid water of 75* 10 80" F., or 
Jet it be exposed after washing to a summer heat and 
then cooled, the crystals then become so large as to be 
■eadil^ discerned even by lower powers than a i-inch 
ol^tcAive. This (nd is singularly confirmed in Dr. Brown's 
pApcrs and also the assertion that atearin and palmitiQ 
amiwt praent as such in butter, aa foidUycontrovertetf. 
He states correAly that bntter becomea opaqm mder 
74* F. ; above this heat a tranaparant flttid. Here the 
opaciqr ia due to the aepanttioB of eryateUiae natter, 
and uat natter atearin and palmitio, in taiying propor- 
tiboa. If tbeie cooetitveDta of bntter oidited ia it aa 
caiboD cxlata in eofar or parafin it wenld not ho 00a. 
eeivaUe how tbe aeparation oonld ao eaaily b« efieaed. 
Dr. Kown, faowever, recently dctennined that certnia 
hHttcn eabnitted «• bin wen adnlterttcdt bccavM ho 
fiMtad tiymlUMd natter ia then; and cenobantod hia 
coactuaioo by the aaaertioB that atearin, palaltia, and 
oleta WRO not proximate conponenta of biitter. I use 
theac aanea M moayme of w. Browa'a gfytwUtt, and 
f dare aay Mr. wnahlyn lo eorapTehenda tlmo. 

Rfifarmg llie eatim-ition of water in butter, which 
variea from S to 90 per cent, a tcm|H.Tature of 212° in 
either water or air batii as prescribed by Dr. Drown, is 
inadequate. An approximate result may be obtained if 
the heating process were continued for a greatly dis- 
proportionate period, sav a week, but not in the time de- 
voted by analysts to such work. 

Looking at Dr. Brown's paper as the exponent of his 
course of procedure, I may ask whether it is po.ssiblc for 
liim to execute the operations stated therein for the sum 
of 78. 6d. and 5s. of current coin 7 for these it appears arc 
the highest fees which he can charge in his oflici.il capacity. 

Chemists appointed lo carry out the provisions of the 
AiiuUeration A&, are intioduccd into a wide field of 
chemical study,— one whicli demands cnlarj^ed knowledf,'c 
and experience to explore it, but from which much 
pradical and valuable information can be obtained. 
Crude inconsiderate processes in the execution of the 
work will not add much l.i^tre to the scientific standing 
of the analysts; and it may be well to show at the outset 
that conclusions founded on such crude or unreliable 
operations will not be accepted from them. — I am. Sec., 

Hartim HuRPflv, P.C.S. 

CsUccs of CbMBistn, Ursrpsol, 
J«^ai»ij|^». 
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Vuder Ihit htadiug trill bt found an incfcJepadie liil 0/ 

chemual f'af'fn f^u'j!ii>i(,t ahtoad during Ikt fASI truk, 
ui.lr,uii 1/ ,i!t itmrptiili of tdvanlagtont abriJgmtnl. 
THt Imo half'ftarlf volumtt 0/ tht CasMiCAi, Nsws, mUh 

Note. All degress oi teanperature are C«a<igrade,aal«ta elkcnrisa 



Comptts Rtnius Hehdomadatrts dttSiautt it FAcadtmu 

dts SciiUits, June 30, 1673. 

Reflexions on a Memoir of La Grange, entitled 
*' Essay on the Problem of Three Bodies."— M. Serret. 

Bxtiaa from Memoir en the Analytical Theory of 
the SateUiteo of Jupiter*— U. Sonillat. 
Reoeaichca oa the RofkAion of Bofaw Heat at tho 

Suiftce of taSet L«iiiaa,^lt. Defenr.— Tbe author csf 

perimentcd at five stations between Lausanne and Vevayi. 
using three blackened bulbs containing thermometan. 
The first, suitably screened, gave the temperature of tho 
air ; the second, screened against dircdk solar radiation, 
received refieAed heat ; the third, unscreened, received 
both dired and refleAed heat. The greatest proportion of 
reficdled heat was o 68 of the incident heat, and this was 
obtained with solar heights of 4' 38' and 3° 34'. About 7", 
the proportion was 0 4 or 0 5 ; about i6', it was 0 2 or o'3 ; 
while, if the sun was higher than 30", the reileiftion was 
hardly a[ | :t . i lr. The author, however. Jailed to 
establish .1 iaw between the proportion of refleftcd heat 
and height of the sun. At stations S'j[:i ! - mcefrom 
the lake the proportion of heat reflcdcd J.d i.ut seem to 
increase with greater nearness of the sun to the horizon ; 
the absorption by air probably compensating the increase 
which would otherwise appear. Most heat is reflected 
w hen the lake is calm. While a greater proportion of heat 
is reflected as the sun nears the horiton, the intensity of 
the dircd ray diminishes, so that we come to a maximum 
of actual quantity of heat rcfleifted. This maximum varies 
with the state of the surface and the di.ahermancy of the 
air. 'I'lie total he.it refleiited, from the time at which 
rcfledtua became scn>ible till sunset, was, at one xtatinn, 
in September, about equal 10 the heat radiale^l directly by 
the sun during the last three quatterii of an hour before 
setting ; at another station, in Oi^obcr, equal to that 
radiated dire^ly in the last half-hour. &c. (varioim «uch 
comparisons were made). It was .ilsa aj>i ro\iHi.it< ly 
ascertained what absolute quantity was tctltttcd by ihe 
lake in a square metre of a surf.ua normal lo the ray; 
this was, at four several station-;, 104.84, H2, and 134 
calories respcitively, in Scjnember and thiubcr. 'Die 
foregoing results doubtless appiy also to the sea, and have 
an important bearing on climate, vegetation, &C. 

New Observations Proving the Preaence of Mag- 
nesium in the Entire Border of the Sun.— M.Tacchini. 
— These observations were made on the 21st to the 23rd 
of May last. The author states it is clearly proved that 
there is greater aaivity in tbe northern hemisphere of the 
sun than in tbe loathem, nod that the general presence 
of magoewnm correaponda to a ninimam in tbe number 
of protuberaaecs. 

Note on hfagnetism.— M. Gaogaia^Tho author 
indicates the mode in which be obtains the cvrvea of 
demagnetisation, where ao amatare of soft iron is applied 
to the polar faces of a horae>sho« magnet, and withdrawn. 
It depends on the currents uf induction produced in a 
wire. He thinks the idea of a condensation of magnetism 
near the smtuni- of coniaft an erroneous one ; for, when 
the armature is applied as stated, the magnetisatioo 
caused by caticata 01 indoaion iacreatea thtougbent tho 



Digitized by Google 



44 



Chemical Notices from Foreign Sources. ( ^T^y^Ss; j' 



extent of the horte-thoe, to the heel, or middle of the 
cane. Some other ob»ervalions, with armatures of various 
shape and use, confirmed this. Again, when a loft iron 
bar is applied perpendicularly to the (length) surface of ■ 
borse-thOO magnet, the magnetic intensity appears to 
dinillitb about the bar, and it is commonly said that the 
aMCnetitm, attra^ed by the aoft iroo, ia condensed at the 
nrlaee of contaa. The aothor qveationa this; for if. 
before applying the bar, the evnrn of demagnetisation of 
the branches of the liorae-ehee be determined, and then 
the changes this curve undergoes after application, it is 
found that the curve is divided in two ; the part between 
the bar aod the extremity of the branch faili» and that 
b etwee n the bar and the middle of the curve riiee,*.*., the 
magnetisation diminishes on one tide and increases on the 
other. How, then, will the candeBialion of magnetism 
explain the increase in the one fccion? It ia easy to 
understand, on the other hand, bow tne opporite modlSca- 
tioDt oftbe curve of demagnetisation tesnlt in a dinina* 
tloB of macnetic intensity ; which intensity depends on 
tlie iacUiiatioii of tbie carve, and thia diminidics, at the 
aaoic liaMi far both pnitaof tbecuive. The author fortber 
compaica Ma metbod of dMenaiBlaK the i«leniitie» at 
dilhiwtt peiata of a iB«|tM»{Md bar wftb tbt method of 
otcUlatiofis adopted bjr Coulomb. The eacvea agree, 
•xcflM near the extremis of the bar, where, therefore, a 
atn^Mc rdaUoB M. Oai)|pria had «MaUiabed between the 
magnetie f ntetitity and that of the aolenoidal cnrrent no 
longer exists 

Cooling and Freezing of Alcoholic Liquids and 
Wines.— Nt. Melsens. 

Calculation of the Moments of Inertia of Molecules. 
H. Hinrichs. 

No<« on the State of Seilcicultitre in i473,^U- 
GueriD*bleiievilie. 

Cempatiaoii of the Indices of Refra<!\ion in Cer- 
tain Isomeiic Compound Ethera.—I. Pierre and E. 
Pechot. — The authors conclude that the numerical mag- 
nitude of the Index of Refradion, at least in the com- 
pound ethers, depends more on the chemical equivalent 
of the body than on its specific gr.^vity. 

Decomposition of Metallic Carbonates by Heat. 
— M. L. joulin.— Tlic carbon.ato of manganes? was ap- 
preciably decomposed at 70". Up to 200' this decompo- 
sition presents the charadterg of the phenomenon which 
Deville has named dissociation, 1. <•., at a given ttmpcra- 
ture the tension of the carbonic acid, after a longer or 
shorter time, attains a value which remains constant, and 
that during the lime of cooling the tension gradually 
returns to its primitive value, inconsequence of the re- 
combination of the carbonic acid and of the protoxide of 
manganese. From 250" lo 300" the elastic force of the 
carbonic acid constantly increases up to two atmospheres. 
1 he body, which up to 200° had remained whitish, grows 
brown, the protoxide of manganese decomposing part of 
th-- caibonic acid, in order to convert itself into sesqui- 
oxide. Prolonged heating seems to render the carbonates 

Produ€lion of Glycerin from PtopylM^— C. Friedei 
and R. D. Silva.— Tiie authors foiaisn confirnatlona of 
their ibrmerexperimentaand coadnsiuna {Cmptts Rtndus, 
vol. Ixxiii., p. 1379) to meet certain ohJeAlofis urged by 
Berthc!:-- 

On a Glycerin of \hfi Aromatic Series. — M. E. 
Griniaux. — I he j r f i 1. 1. ,ired to obtain C.jHjjOj ; 
in other words, a molecule of glycerin in which an atom 
of hydrogen is replaced by the phenylic group, C^Hj. 

Determination of Sugars by BarreswiU'a Method. 
— M. Loiseao.— Feltz has shown that wh^ the cupro- 
tartaric liquid is alkaline, the soda reads open crystal- 
lisable sugar. The author bad previously recommended 
various chemists to dilute with water the cupro-potassic 
liquids used for determining the small quantities of non- 
ciyitalliae susar which occur ia the pfoidiica of the Paris 



refineries. The author has since proved the existence of 
another source of error which soda may cause in the de-> 
termination of glucose by Barreswill's method. This is 
due to the faA that soda promotes the restoration of a 
blue colour in the cupro-potasaic liquid which has been 
decoloarised under the Influence of a auflicient quantity 
of Don-emtalline sugar. Thus an excess of soda gives 
results below the truth. The test-liquor employed 
was prepared according to the formula of Fchling. It is 
needful to ascertain what proportion of soda should be 
present in the test. solution. Th!^ proportion can Deitlier 
be increased nor les&cncd at random, since, if an CXCOaa 
of soda favours the re-colouration of the liquors, a too 
feeble alkalinity protrads loo much the decolouration of 
the liquid. It appears ibat Barreswill's metbod employed 
for the determination of glucose may yield diSitreot 
results, according to the manner in which it is used. TIm 
alkalinity of the liquid should he such that a litre may be 
neutralised by 340 c.e« of deeinormat sotphuiic acid. 
Wlh this precaution the method ^ves reaolts accnrate 
enough for all commereial purposes. It may even be 
applied to the determination of raw sngan, and may fur- 
nish resnlla aa acenrafee aa those (ivea by jpolarioMtric 
assays. On a fatura oeeasion the author will giv* what 
he considers the beat formula for ibe tcst-aolnuon, and 
explain why it should be proteAed from the carbonic acid 
of the atmosphere. 

Erythropbenic Acid, a New ReatAion of Phenol 
and Anilin.--E. Jacquemiuv— We bavs fhna u Summary 
of tl'.is paper cUcwhere. 

On Crystalline Prot iodide of Mercury.— P. Yvon. 
— This compound is best obtained by heating mercury 
and ioline m equivalent proportione, la sealed fl:,tk«, 
upon the sand-bath. The temperature must not be 
allowed to exceed 250°. The upper portion of the flask 
will be (bond lined with cr>-stal8 of ,1 fine red, which br* 
come yellow on cooling. On re-heaiing, the red colour 
begins to return at 70°, and at 220° a splendid garnet 
shade Is attained. This is exaAly the invstse of the 
phenomena presented, under similar drcumstancea, by 
the biniodide. The crystals of protibdide melt at 396* to 
a black liquid, which boils at 310°. If more rapidly heated 
it is decomposed, yielding mercury and a light yellow 
sublimate, which is not, as might be eapeOsd* a compound 
richer in iodine, hut an oxy-iodide wMch may be repre* 
sented by the formula Hgi}06T7 = 6HKO,7HgI. This 
oxy-iodide is at first hrieht yellow and crystalline, but, 
especially if esposed to the light, it soonbeoomcs first 
orange and then brick red* and TaUs to a powder. 



DutMtniWJt Soatt*\Chimiqnc- iU Paris, lom« XX., No. 3. 

July 20, 1S73. 

Determination of Ferric Oxide by Means of 
Hyposulphite of Soda.— J. M. Crafts.— The most con> 
venient solvent for ferric oxide in iron ores ik commonly 
concentrated hydrochloric acid, but such f^otutions ara 
not well adapted for titration with perman^^anate of 
potash. They are, however, perfedlly adapted for volu- 
metric determination with hyposulphite of SOda. This 
method, performed as has been hitherto recommended, is 
not as ex»& as could be dmircd. The author bns 
endeavoured to eliminate the causes of error in thia pro- 
cedure, which is recommended by its rapidity of execution 
and by the stability and easy preparation of the reagents 
employed. The only cause of error lies in the decom* 
posing adion which the free acid of the ferric solution 
exerts upon the hyposulphite of soda, and care must be 
taken to diminish this excess of acid to the pcriat wbCK 
its disturbing action becomes inappreciable. The follow- 
ing procedure renders it pcwsible to obtain results as 
exad as can be expeAed from a volumetric method. The 
following aolutions ar* needed t—H/fMut^hiU ^Sodm^ 
The commercial salt, purified, should be well dried at 
common tampaatuics. It is exposed far several days in 
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thin layers between folds of blotting-paper, and is pul- \ 
vrrised afres.U every day to expose to the air fresh ' 

RurfsccH. Ii IS unly after the lapse of several days that a I 
produit is obtiiincii sufficiently dry and well powdered. | 
The salt, thus pre in- ', ro longi-r lose;; weight in dry 
air, and after its valjc iui5 been determined, a normal 
solution may always be obtained by dissolvm}; m w.iter 
the weight indicated by experiment. If the salt is pnre, 
the amount necessary to dissolve in water to obtajn a 
viginti-normal eolunon is ia'4 grm«. Such a solution 
keeps its value for a month, within tri or 0 3 per cent. | 
The solution of pcrchloride of iron which serves U 
standard for these experiments is made by dissolving 
pure »ton, whose percentage of caibon is known, in 
strong hydrochloric acid. A few drops of nitric acid are 
lidded ; the mixture is botled for a few minutes, and then 
evaporated, till the crust of ferric chloride which forms 
begins to rc-dissolvc with difficulty in the acid solution. 
During the ten minutes which the latter part of the 
evaporation requires, it is necessary to watch attentively, so 
as not to pass the proper point. To make a viginti-normal 
Solution of iron, il ia necessary to disjolve in a litre of 
water 2 S098 grms. of tine iron wire, containing 99^3 P*r 
cent, of metallic iron. It is of importance that solutions 
more concentrated than viginli-normal should not be 
used. The analysis may be made by adding the hypo- 
sulphite in kno\vn excess, and titratin<{ back with iodine 
to ascttt.iin the surplus of hyposulphite. nearly as 
possible, the same excess of hyposulphite slioiild be used 
on each occasion. The reduciton i& completed in five or 
six minutes, and its termination is ascertained by adding 
a little sutphocyanide of potassium, which should not 
Rive a red colouration. The well-knou n reaction between 
iodine and starch, which indicates when a RuiTicieney of 
iodine has been added, is not appreciably diminished in 
Mnsibiltty by the volume of the Hquul. In pta^\ice, 
an iron ore is boiled in hydrochloric acid in order com- 
pletely to dissolve the ferric oxide, and the solution is 
evaporated down to the point indicated above. If the 
protoxide in an ore is also to be determined, the evapora- 
ration must be preceded by oxidation. It is convenient 
to take for each analysis 1-4 gr. dissolved in half-a-litre. 
. A pfeliminary titration serves to determine approximately 
the quantity of hyposulphite equivalent to 100 c.c. of the 
fertic solution, and in the final operation 20 per cent more 
bypoaulphite is taken. Water which is added during the 
analysis must be deprived of atmospheric oxygen by 
IwiKng. Ferric chloride reduced to the. ferrous state 
daring an analysis of the procedure indicated may be 
cuposed to the sir for twenty-foar boan without becoming 
aeasibly oxidised. 

Heat Liberated in the Reaction between Water, 
Ammonia, and the Alkaline Earths, Lime, Baryta, 
and Strontia ; Constitution of Alkaline Solutions. 
— M. iieribelot. — A lengthy thermo-cbemical paper. 

On Certain Ammoniacal Salts of SOvcr.— M. O. 

Widman.—Thc salts in question have besB oblaioed by 
dissolving the salts of Stiver in an exccts pf amiiionia, 
,. r i t:> vt.iu.sing over a mixture of quiek'time and sal- 
ammoniac. The original silver salts wete obtained by 
precipitating idmau: of silver with alkallM tllDgMMes, 
molybdales, and arseniates. 

On Certain Conpoundt of Zirconium. — S. R. 
PaijkuU.— TIm coBponadt examined are the Chloride, 
phospho-cbtoride, tetrachloride, sulphide, oxydiloride, 
hydrate, sulphate, arseniate, and orthophusphate. 

Adkion of Chloride of Bensyl upon Maphthylamin. 
— Cb. Frotd and D. Tommasl. 

Kryil.rophenic Acid, a New Rcai^ion of Phenol 
and Aniline.— E. Jacquemin.— When rhcnol is treated 
with chlorine-water, no reaAion is observed, and am- 
monia added to the mixtoie sttbtequeatly develops no 
it It bnown diRt ttilint, on the contraiy. 



suspended in water, with the addition of a solution of 
chlorine, takes a rose colour, which rapidly becomes 
purple, violet, and, lastly, brownish red, and that amnumia 
added at this last junduic increases the brownness. It is 
no longer the same when a mixturu 1; .1 drop of phenol 
and a diop of aniline is suLmitted to the adion of solution 
of chlorine. A permanent rose-red is obtained, which 
may be turned to a blue either by ammonia or by the 
alkalies or alkaline carbonates. Acids restore the original 
redness. The author concludes that thcie exists a phenate 
of phcnylamin; that the new bod^ produced in the 
above rea<ftion is a red acid, forming blue salts; the 
erythrophenate of soda may be produced by causing 
hypochlorite of soda to nA upon the mixture of phenol 
and aniline. The blue thus formed is remarkable for its 
purity and extraordinary tinctorial power. If two drops 
of the mixture of phenol and aniline be added to 2 litres 
of Water, and then treated with hypochlorite, the blue in 
an hour or two becomes so intense that it could be re- 
cognised even in 4 litres of water. This rcartion may be 
useful in toxicolo{;ical researches either for aniline or 
phenol. The purity and permanence of the blue mi(;ht 
render it fit for the uses 01 the dyer, but it will not bear 
steaming. The extreme facility with which it is reddened 
by the feeblest acids is likewise aaobJeQioD. In this re> 
speA it far exceeds litmus. 
TransformatioB of Sueeinle Aeld into Melefe Acid. 

— B-rjrgoin. 

tthy iacetylen Formed Synthetically, and on its 
Identity with Crotonylen. — L. I'tumer.— The identity 
of those two substances has been established by a com- 
parison of their tetrabromides. 

New Method of Producing Chlorine. — F. de 
Lalande and M. Prud'homme. — Lamy, in examining the 
aAion of a mixture of hydrochloric acid and of air upoQ 
silicates or mixtures ut silica and cblecides, which the 
authors had previously studied, seems to ascribe the 
evolution to the presence of oxide of iron in the sab> 
stances brought in contaA. It must be observed that 
the reaction may be tbiu expressed : oxygen displaces 
chlorine from chlorides at a red heat, and in presence of 
an acid capable of uniting with the base thus formed. A 
mixture of hydrochloric acid and of air may tbas |i«o 
rise to a continuous evolution of chlorine. The MtaOfl 
have experiment^ ia glased earthen tubes npeit 10 fflM* 
of fused chloride of ■odinm and 10 grms. of foaed tonde 
acid placed either MBifilieiy or togellicr in • poicdaiB 
boat, aod have IbtiM:— That chteride of aodiaai and 
boracic acid tahaa tiaghr 0im at ladaeaa, ia a cam at of 
dry air, mam tfaeea 01 chMrlat. Ia tho aano eoadllloM 
a nixtafe of the two eaabled aa to colieA 15 per ceot of 
the chleriae preseat ia the chloride of sodium. Tho dia* 
placement of chlorfae by oxygen has been obtakied ia 
preteaco of tbo sllide, ooracic, phosphoric, and ilaaato 
acids, aad of alantiaa. The iaflaeace of the oxide of iroa 
or other impurities is Insignificant. 

Composition of Bone Phosphate — C. Aeby [yournal 
f. Prnktische Chfmit, vol. vi., p. 169, 1872). — For each 
equivalent of tricalcic phosphate the author hnds half an 
equivalent of crystallised water; one-third of basic water, 
not expelled brl-v, 45- "; one-third equivalent of lime in 
excess ; and one-sixth equivalent of carbonic acid. The 
conpoiitiea of boae oanh ie CheteliBfa btf^ly centplexi 

Chtnilc*! aad GiyMiIlofnrtle Motea on Cwtala 
SaUa of Oltwimutt and tbo Ceflte Motrii. C. Ma* 

rignac (Archivet dtM ScicaMi i!4 I* BfM'oi'Jhsfa* C^aj. 
vtrselti, March, 1873).— The aatborcxamiaes the fluoride 
of gtucinum and ptrtassium; flooride of glucinum and 
sodium ; fluoride of glucioum aod ammonium ; sulphate 
of cerium; nitrate of lanthanum ; altrate of didvmium: 
niaatc of cerium; ammoniaco-nitrate of lanthanum; 
:ii;iii c r i.ir i nitrstc of didymium, and the chloro-platinates 
of tlie group. The author concludes the atomic weight 
of laotaanum to he ga- 
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Analysis of a Fossil Human Bone.— M. Teneil.— 
In one portion the carbonate of lime was 64*33 P*' ^"i> 
whilst the phosphate anoantcd mcirly to i7*ij|. 

Inflttence of the DifiSerent Coloiin of the Spec- 
trutn upon the Decomposition of Carbonic Acid cf 
Plants. — W. Pfeffcr [Pof;. Ann., vol. cxlviii., p. 86. 1*^73, 
No. I).— Taking the amount decomposed under the yellow 
riy at 100, the following icale was obtained :— 

Red.. .. •» •« «• •« 25*4 
Orange .« 630 
Yellow *. .» .. loo'O 
Green >. .. .. 37-2 
Blue .. .. >. 22*1 
Indigo !• i< •» *• 13*5 
Violet 7>i 



RdmaMn's I'arbfr Ztilung, No. 26, 1873. 

Dialysed Iron. — For mordanting uW, &c., iron can be 
applied in the sl.ite of dialysed oxide. To pre^iare this 
compoond, a solution of iron oxide in hydroclilonc acid is 
introduced into the dialyser. After some time, the hydro- 
chloric acid will be found to have escaped into the sur- 
rounding water, whilst the oxide of iron remains in the 
dtalyser in a soluble condition, free from any hurtful 
amount of acid. This solction is found remarkably well 
adapted for dyeing heavy blacks upon silks, which it mor- 
danla in pet/eAion without " tendering " the fibre. It 
would seem as if every case of mordanting was a dialylic 
iJunomrniwit the fibre betng in efleA a conglomerate of 
iBMlliiaMti Ths deSTM to which the iron solution is to 
be deprived of its acid is a matter to be determined by 
experience in such class of cases. 

Praftical Receipts. — The editor sives formulx for 
dyeing old batist articles a red-brown ; far dyeing cotton- 
w .irp in;;s a rosc-colour, and for produc:nf; yellow lists on 
woollen piece-goods dyed with Brazil-, log-, sanderg-, 
and calliatur-woods ; for a dihcharj;e with fuming nitric 
acid ; for dyeing scarlet on flannel or wooUen-yarn — in 
whi>.!i tliere appears nothing aovcl{ and for dyeing 
cotton-wool a black. 

Anthracen Blue, an Alleged New Colour.— Ac 
cording to its rea^ions this is .in ordinary aniline blue. 
Anthracen can produce tinctorial acidBi aUHl as aliaarin, 
but not substantive basic colours. 

New IlOD Motdant.— Dissolve 200 ^rms. chromate of 
potasbt 90O gtma. oxalic acid, and 6 kilos, green vitriol, 
fa 6 litres of water. 



Rtvut SdtHtifique d* la France tt de VEtrangtr, 

Jtily 19, 1873. 
This number contains ao chemical matter. 

Arckivtt ^«(rf«atfcMff, Tome vii., Livrais 4, 5. 
On Nooylle Acld^P. N. FntiKblmoat and Th. 

Zincke. 

On Nennal Bcptylic Acid.— P. N. Froncbimoiit. 



PATENTS. 

ABBIDGMBNTS OF PROVISIONAL AND COUPLBTB 

SPECIFICATIOKS. 
tiMnwimnli iH and tammttUd -s'th thf manufiieture 0/ tteeimyfef 
TaiiiraNe*d,»neinrrr. Hicknry \^ ia, Mi<!dkK>. December iS,t87z. 

— No. jHjri. A ntw matrrial is u-:rrl Im f> rniing ihc mnulils, contisting 
lit IcaJ mi ltcJ aii'J n-- ' cJ i'. ith n l! •sulrhur, giounil tine, ihtn mixed 
vtilH cutlj r'":''* tii-i^il";! '. To copy type, mateiinl ii 

millca, btuthed over n ilh black lead, then loflcncd, and prcttcd on 
the type; altefv.;irds it ii put into a lead batli.and worked by a battery, 
then warhed, and put in a copper bath, and backed. To suifjicr, the 
mould It put into a tulpltal* of copper bath contaiaiagTper cent free 
acid, the bath is worked with • Urge niiede, and raUiM oarinc dcpo- 



Imfrcvemtnti in the (ilitraticn ofvtetah. Joseph Norman I,ocVvrr, 
F.R.S.. I'lrclilry I;. Mj.l llcstK. Dcvcmljcr iS, 1871. -N-. ,'-v . 
My invention corifiitta in the applicatiun <ji the apcitroacope to the 
cuimalioB of metali. 

Itnfiorfmrntt in trealiug human exertta, and in effaralut for 
u-oi hiri^^ thf rriutit ttH J .'-ftt rr.'t*ii: ihe inme jn/u a dry and hig;hly 
Colnc-il:utcA n:j!::!ft. \\ i. an: \\ hiu I t Tc ''.TV , t. i% .1 CP(;jr:tct, 5, i-'al- 

mouth Uoai, l>o\tt Kcad, Surrey. December 2i, No. jSSa. 

Tbti Pravitioaal SpeeUcMmi dcscrilMa a tysitm m colkAim mgin* 
toll, and eoBveriinj; it tnio msmife In s«eb aiaaner Omi m cfluna ts 

emillcd or ammonia loi^t. 

Imfrovrmenti m the r:ar.ufiictuie of aiphallt Jot fating and covtrimg 
road t and vaxt, and in tht affaratut rmf!o)tJ tnernn. Alciaoder 
Prince, 4, Tisfalcar Square, Charing Croat. ' A c< n.munlcatiun rrem 
Peter Sarthel, Ferdinand Capitaine. and I'hiUpp ilulzmann, all of 
f i.inl.foit on.ilie M.Tinc I'ccrmher 31, 1.S7J.— No, 3S»6. The 
ti vtity , ( thi- invcnui'ii c;'n!;sts i:i dis^nlmig natural asphalte in »ul- 
furcte nf carbon or in bcnzinc.by the appUcalioo of heat, the solution 
of w hich, « hen psmcd tbmgb a lieve, ia placed in a kettle bested by 
ttcam and a furnace, in order Ihsl lbs aalfercte of carbon or bcaaae 
hi'ld in solutiun may be cvapafsladt«ftcr «Uch the«Miwlic ia miM4 
«iih h'lanuUr i.aiL3rcrus ipar omafUe, Kqauatoiy W ils b^g Mscd 

for the purpose drsirtd. 

An im fret I J ^tnffer for boiiUu Atpboasc KAtftt u4 Aegcuia 
Caudcrlier, lioru', Siur<v. December at, 187T.— No. jWy. The 
stopper contii. I. 1 f a stiort lube of india-rubber, one end t}«in;: ctoncd 
and of bulbv u\ furm, to prrM against the irM.lc ol the r.^^l^ the 
bottle and make a ligbl cloture. A bead is provided to prevent th« 
iieppar helag puslied toe far iaio tbt bottia, and Itar feaadling the 



A H imfmtmtnt in tht prottu of unhairing and tref-arinc skint or 
/iii/ri Itbttmplmtd for making or dtasmg into Itathn of any kind. 
Joshua Senior, wrtin an tkinncr. New Koti, Wenfnid, litlanil. De- 
cember aj. iSyj.— No, 3S«o. llithi:rto lime hi\ been u^cd lor thi.< 
purpcse, but in carryirR out my invention I male use rf t-r^ia ash or 
any other alkaline loliili 11 in comb naiinn « iih Imic- 1 o :s i;altuni of 
boilinc **ttr 1 add aLi ul :o lbs. t>i n.i:a .\ !i. «!;.Lh nit;.l be stirred till 
the allcaJi is complelely diaaolvcd ; thca, immediately aftervardc, about 
I c«t. oi besh quicfc-lim nnat be thiuwa in gradually, it will than 
bccin to boil licreelv, to that tb« pit-tank oe anv oibcr tnitabtc vfaicl 
should be sufficiently l,irf;e to pres ent it fitim boi.injj o%*er. If, whcB 
dune boibr.c, the sniutii n ■\ m t u\l ab<nrbr<l. n little more freih lima 
inay be added; when the mixture it> quite cold it is ready for use, and 
" he of the consistency vi soft clay. To each pit capable of con- 



taining or w-orking fifty or tixty do/cn rf ^herp prlis, from about 
I cw|. 3 qrs. to about 1 cwts. of the mixture, with a iufficicot quantity 
of water, may l>e put in when making new. 

tmtrovtmtnti im clostts and aff^aralut for (ollttting and disinfecliNi; 
frcat matters and eonvfrltni; Ikt )amt into manntt or human guano. 
f.eoa Anioine Uadin, civil engineer, New Ormond Street, Middlesex. 
Pcciml I T Ji, jSjj.— No. ioij. The fir»t pait nf this invention iilatc , 
tu im( ii'ii mtr.ti in the atran|{emcnt anJ t nstiuition of water dn-.r! s 
for the purpose of prevenling the water (used for waahiiig the pan) 
from miiif>g with iIm aitas and tmcal or aolid mattits. tIm sacaad 
part of this invention relates to Impro%'ed apparatus (or receiving, 
trfalinp. and filtrrtrp the iirir.c and ftrcal matters 3» Ihey arr dii- 
ch.TrginR from Ihc water-cl'-'ct rr other ururce Thirdly, in ihe 
application of a new chcrri^il si luli< n for the direct chemical Ireat- 
iiicnt of uiinc in order to extras Ihe salts (ammoniacall whicliaMy ba 
mixed with the si<tid mnttcrs, in order to increase the agricaltwal 
vtluc cf the manures thus obtained. I-ourtbly, in improved arrange- 
ment and chemical dispusiticm of appaialui for ihe purpose of applying 
this improved fyslcm to urinals in order to treat the urine chemically. 
I I fill i> . in in.piuv cd nicTns c f ^rc ..cf v ir »; the manure when dried and 
pulverised, ti>i:rthcr wiili improved chemical combinations for fixing 
the (rrtiliking principles which tbe organic mattcra Contain, in onlcr 
to avoid their dcatruAion, which |iMial|y Mlmra by 1' 
(c.-iuscd by fermentation). 



NOTES AND QUERIES. 

Crome-Yetlow.— (licply to " Colour.")— The yellow colour you 
refer to ia tnagitie acid sasde boss tuantsle ol aoda.-^ Kaima- 
HeiM vn Co.! ay. Side, Neweartl«.«paB>Tyiie. 

TO CORRESPONDENTS. 

*,* Vol. XXVII. of the Cm MiCAL Nr.w J, coi.taininc .i copious index, 
ia now ready, price lis 41I., by post, I3S., handsomely bound in 
cloth, gold lettered. The Lato lor binding may be obtained at 
our office, price is. 6d. Subscribers mayhave their copies bound 
for 1*. fid. It sent to our office, or, if accompanied by a cloth case, 
(or :». SubscrilKrs wishing 10 complete their sets of volumes 
are requested to apply to the puMir.her, who «ill rivc them 
infctmalion respecting icarcc nunilcu and \r.luir.e?. Vol xxvui. 
commenced on July 4lh, and wiU bo complete in t«raoty>sis 
numbers. RsAMaoCAW^prka M. id. tacli, peat iict^iBay also 
be obtained at HmObm. 
0. 4.— W« shall b* hsBMr to hMcit jraer Istisr yoa uis B nai to oar 

rules and scad as yoar addtess. 

BOOKS BBCBIVBD. 
Tbe Trmteea'QaldaCCracnMlavistBicniTraAsK 
Stanford. 
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1MVS8TI0ATI0N OP THE PLUORBSCENT AND 
ABSORPTION SPECTRA OP THE URANIUM 

SALTS.' 
By HENRY MORTON, Ph-D., 
ml B. CARiUNGTON BOLTOM. rh.D. 

AMOm bodiM postmiof a |i i ui ici t) i which he named 
**iM0nt»l dispersioo," Sir David Brewtter, in 1848, men- 
ft fi«M «f « gneaiali yellow colour. la hi* 
wtatiM **Oii PI«x«M«ace," pubiiabcd ia di« 
PAIf. Tnmu tot 1851, Stnhet deaeribea the examination 
which he aiade of the fi|fal emitt e d troai the glaaa, which 
he found to yield a diaeoaliaaotts apeAtym, and relates 
bow, finding that the ooloariaf BMterist of tbia glass was 
the o»de of oranium, he ptoceeded to mwfy other eoai« 
poaada of the tame bate. 
The following is a list of the bodies tbut ennlaed : — 
I. Nitrate of uranium, crystal* and mlutioo. 
Yellow aranite i)im orentte). 
Green uranite, or dialcalite (copper uranite). 
Pitch blende. 

Hydrate of peroxide of uranium, UaOj + aHO. 

6. Acetate ,, „ 

7. Oxalate „ „ 

8. Pbocphate „ h 

9. Uranate of potassa. 

to. „ liii-<- 

It. Solutions by ii.cans of alkaline carbonates. 

This paper a! StcjkER was the first thorough discussion 
of the subjuti, and at once established the true charader 
of fluorescent adkions, which, though before observed in a 
few instances, were in nowise undefitood. Tlie inveBtiga- 
tion IS, indeed, a masterpiece in its originality, ingenuity, 
and thoroughness ; but in science no work can ever be 
exhaustive, and thus even such a research as this leaves 
^ound yet to be explored. The spectroscope, as an 
instrument of prerisinn, had not, in fad, at this time 
been thought at, while the general charaSer of the spe6tra 
formed by the fluorescent Tight emitted by many of the 
above list of substances was discussed, as also the b.inds 
of absorption shown by sonr.e of them with transmitted 
light ; no attempt was made to meastire the exact location 
of bands, and to record accurately their relative positions 
in different compounds, and othir matters of detail 
requiring precise mea^^uremcnts. It is, however, wonder- 
ful, notwithntan ding thi«. how far progress was pushed 
even with the less perfect appliances tlien at command ; 
and we shall have frequent occasion to refer to Professor 
Stolfes's prior indications of actions which more refined 
iDStrumcnlal appliances havt: enabled us fully to develop. 

In Becqucrel published in the Ann. dc Chim. (t dc 

Phxs., 3rd series, vol. Ivii,, p. ioi,» an account of observa- 
tions made witli his phosphoroscope, and other methods 
involving the use of a speAroscope, upon many bodies, 
including the following utMltam nl^: — 

I. Nitrate of uranium. 

a. Uranium glass, canary glass. 

3. Double fluoride of Braniam and potaasium. 

4. Perchlorido of araaiam, sAi fu^idiloride of waaivm. 

5. Uranite. 

fi. DonUo ealphate of uranium and potassium. 

Two drawings are given to indicate the position of the 
bright bands with reference to the Fraiinhofer linef, the 
fim reitre senting the spefira of canary gla ss and uraoic 

* Commuoicstcd by Profesnr Morton, 
t S«aalso'*LaI<uail«rei''*eLLi(b Vl> 



nitrate, the other those of potassio-nftkliiG oxyfluorides 
urunic chloride, and the mineral uranito. 

The existence of absorption-bands in cryataleirfaiaaiaDl 
nitrate is also noticed, but no roeasuremeat* or exad 
description is given. Indeed this worfc* which denb 
chiefly with phoapbafeaceace, devotei bat « MmII apMS 
to the subjed we are now considering. 

Various other brief discussions, such at that of Wnthtr 
in the ymtm.fw Prakt. Chtm^ voLlxv.,p.340,* to wbMi 
the simple faA of fluoreecenoe and tbe general cokar of 
the eaittied lifbt noticed in sooie aaita of arai 
other bodiee, appeared aabeeqaeotly.bal no ether \ 
importaece or exteat wae mdertifcea iiar 1 
that of Stolici aad Bacqoefel ia lafmo 
nlta la thele flaoiaaceat lelatiaae^ 

Tbiewn aboat the eoadidooartbafabiea whtB, ia lha 
spring of 187a, we aadertooh the aecaiate aMaaaicaMBt 
and plotting of the floMteceat eneftfa of the aiaaian 
■altiijprapanog all the ealtt aaed oi ii a d >ee eo aitob* 
coafideat of their purity. ' 

A larfo oomber (over thiity) had bees eo etndied, tbe 
reaalio daeilBed aad diacaned* aad a eienoir partly 
wHtteOt wbc«» la tbe CIdmMM Jtiadb^ August 5, 187a, 
wo <raad iba afaatiaA^ pabBefaad by Becquerel, of a 
retearch eoveriag venp amcb tho eaait crotiod. Ia the 
December aamber of the .^aa. dSi Cbiai.«t d$ Pkys, for tbe 
same year appeared the entire memoir, la wbicb were 
given the oiSeervations and meataremeata aiade upon 
eighteen saltt. 

Many of bit coacloaiona were, however, different from 
thoae at which we bad arrived, and we therefore deter- 
mined to withhold our publication until these points of 
variance could be thoroughly re-examined. Such exaroi- 
nation has confirmed our original results, and we there- 
fore now publish our work as an independent research, 
which, of course, lays no claim to any of the results 
already obtained by Becquerel, but which will be of value 
as a combination of these, ."ind will add to the knowledge 
of the gubjeA in many directions, in whioh wbat WO bOVO 
done has been nowhere anticipated. 

We should also state that Hagenbach, in his admirable 
series of papers on fluorescence, has given measurements 

of the spe^ra of canary^gtatt aad aC«BiC PkM»t ^ggm 

Ahh., vol. cxivi., p. 393. 

Miikidt Bmfihyti. 

Our methods of examination do not difTcr from those 
employed by Stokes and Becqucrel except in small 
details by which the labour of observation was facilitated, 
and by the means at our disposal for securing accuracy in 
tlie measurements. They ha t- .i jy been described by 
one of us, in conneftieii witii a buiiilar investigation ia 
which they were employed.! but to avoid tCOuUe Of 
reference, we will here briefly re-state them. 

The general method pursuc l v, tj : fi llov. ^ — 

Sunlight being reflected hur 1 ,■- inully into a il.irkened 
room by a porte-luri; 1 1 • • i -- : vicentrated by a lens, and 
filtered of all rays beluw i jauiiiiofct's line I*" by a tank 
containing; a strong solution of ammonio-cupric sulphate 
placed in front. Two tanks containing liquids of different 
concentration interchangeably used. 

In the front of the lens was pi i. cd a little circular table 
carrying on its edge elihl niche capable of supporting 
test-tubes or specimen bottles, and ;utatingwith a "click," 
so that each of these could be readily brought into an 
identical position. The blue light falling on the specimen 
placed in one of these niches, the dispersed light was 
observed by means of a speftroscope. The instrument 
most used in this work was a Browning single-prism 
spcArotcope, though one (by the saiue maker) with two 
prisms, and also a chemical spedlroscope of Deraga, were 
also employed in upecia! cases. \ dire^-viaion band 

• Sec alio Phii. Mag., ma. voJ. «., p. 390. 

t « The PluafascaBt Salatiras of CeriaiB HydrMarbeoi feood 
PrtMlegasOifdltatcsr Ir Hwy Monen. Caemcab Nawe,iMil.aa*ii 
p>^ft 
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tpeftroscope wag al&o found very uieful for preliminary 
oDMnrations and for recognition of faint absorption-bands. 

For the study of the absorptiort gpeftrs, the various 
pieces of apparatna were re>arrr>r p;e j so as to observe 
transmitted light, the rotating Btan J beine; replaced by a 
block or tall'-, Ln whiih Iheobjedia wer^- huvLcs^ively placed. 

To observe solid substances in this way, various devices 
were employed. If a crystal of the requiKite dimensions 
could be obtained, it was cemented to a plate of glass or 
mica, and supported vertically by means of a flat cork, in 
which the edge of the plate was sunken. Powders, such 
ss the uranic ox ilatc, phosphate, &c., were mixed with a 
little water, an ' allowefi to dry in a tbin film on plates of 
glass or mica. l;i odier j&e^, as with the double uranic 
sulphates, the sait was placed on a slip of glass and mois- 
tened with a N-ery little water. Another similar glass was 
then placed upon it, and pressed down with a gentle 
rotary or grinding motion, by which ihn substance was 
reduced to small fragments in close proximitv, which 
formed a film whose thickness could be grac a i < d with 
ease. Gummed labels pasted over the enJs uf t^e slips 
kept all in place. 

' Solutions were examined either in boti.'^? of v. lite glass 
of about I OS. capacity (being i inch in Juii — tcr), or in 
small specimen bottles made frr?m giabs tubes whose 
diameter was only about t ID 'nch 

Other special arrangements, which were from time to 
time employed in particular case.n, will be described in 
conneiftion with the substances to whos« examination they 
were adapted. 

We hereto append a list of the substances which we 
^1 1", prepared, and whose spedtra, both of fluorescence 
and absorption, we have carefully measured and mapped. 

Uranium Compounds Observed. 
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Acelales — 

Uranic acetate bi-hydrate. 
„ „ (anhydrous) 

Ammoaifr-ansic acatate. 

BmIo- ^ „ 

Calcio- „ n 

Cadmio* h n 

Cobalto- n n 

Plumbo* 

Lithio- 

Magnesip* 
' Mangano- « 

Nickelo- „ 
■ Potaaaio- „ 
'Silver- „ 

Sodio- M 

Sirontio* „ 

Thallio. „ 

Rabidio> „ 

Zinco* „ 
ArunitUt — 

Mono-ttMAic tfttftiatt. 

Gupro. „ „ 

B«eatt— 
Sodii>.iifaiiie iMnttt, 

Cilnrte— 
Aminaaio-titaiiic cafbonale. 
' Potatsio- M n 
Sodio. „ „ 

CkMdn— 
Unnie chloride facid). 

*• » (neutral), 
Ammonlo-oranie eUoride. 
PMMiio- „ „ 

PhmUtn — 
Uranic exyllnorido. 
AmmomO'nr»t»i«oiiyfl«orid. 
Bario- n h 
Potasaio- « » 



Sudio-uranic oxyfluoride. 
Uraoous fluoride, 
Sodio-uranou fliMWideb 
Potassio- „ „ 

Pormiate — 
Uranic formiate. 

NUratt— 
Uranic nitrate. 

OxoIqUs — 
Uranic oxalate. 
Potassi<)Mirantc oitatate. 
OMda— 

Utanie wide (anhydrous). 

„ „ ihyd rated). 
T hiee faurthoaide (uncrys.) 
.. •> (crys.) 

Photphatts — 
Mono-uranic phosphate. 
Ui- ., .1 
Hydratcd di>uranic » 
Untnlc pyro- 
Aaunonip-uttDie ». 
Calcio- „ „ 
Cnpro- „ „ 

SulphaUi— 
Uranic sulphate tri-hydrate. 
( Do. (mono-hydrated). 
Amoonio-uranic sulphate 
lii'hydrate. 
Do. (anhydrous). 
Aromonio • di - uranic sul- 
phate (aobydrvus). 
I ithio-uranic tulphate. 
Magnesio • di - uranic sul- 
phate hcpta-hydrate. 
Magnceio>oraalc aalpbaie 
ietra>bydj«te. 
Do. (anhydroaa). 
Potasaio-nranic wilpbate faj. 
bydrate. 
Do. (anhydrous). 



m- 



Uranou!) sul^^hate. 

Uranatts- 
Amroonium uranate. 
Barium „ 

Sodium „ 
Plumbic „ 
Potassium „ 

Thallium „ 

Teuiihylium ,, 



Rubidio-uranic sulphate bi- 
hydrate. 
Do. (anhydrous). 
Sodio-uranicau' 

hydrate. 
Do. iTii inr.-liydrate. 
Do. (anhydiuus). 
Thallio-uranic 
hydrate. 
Do. (anhydrous). 
In Fig. I. we have given 1 r.tv, ings of some of the moat 
charaflcristic speftra of tl i r re jcence and absorption. lo 
these drawings the refratigibility of the light is indicated 
on the scale with millimetre divisions introduced for this 
purpose by Bunsen. This scale was selciSed for the 
double rcaaon, that it corresponds very nearly with the 
appearance of the spci^rum as setn in the spedroscope 
employed, which is one largely in use and peculiarly well 
adapted to such observations as the pre^>ent, and that it n 
largely used in all chemico-speAroscopic work, and would 
therefore be muHt familiar to those likely to take iotereat 
in this work, which has a decided chemical affiliation. 

The relative intensities of various parts of the bands, 
and uf the ban l r i i ach speiltrum among themselves, is 
indicated by the depths of the w hite spaces, the distinAion 
between the bright bands of fitiorescence, and dark bands 
of absorption, bettig marked by making the first white and 
the other shaded. No attempt is made tO iadicals the 
relative brif;htncRS of different speiftra. 

Thi^ ' . ( J Icut is to be regarded, however, rather as an 
illustr.ition than as a map in which various positions are 
to be found with great precision. From the nature of the 
work, correfiion after proof is limited to very aligbt varia- 
tions, and (he full diHiculty of accurate cxaciltlondid Mil 
appear until the work wai finished. 

The spciflra, as here shown, will be found corrcd in the 
chara^cr and arrangement of the bands in each, but smalt 
errors in the location of the maxima of bands must bo 
expeded, and, in fadt, for all pointa where prediion ta 
required, it will be oecoMaiy lo feTer to tbe CxaA 
numerical expressions. 

As will be seen further on, the behaviour of absorption- 
bands is a very useful assistance and guide to the study 
of certain changes in these salts, and we have therefore 
given some attention to these, although a variety of goq* 
siderations indicate that no such conation exiata betwceo 
the band uf abiorptioo and flvoreaccnce in then aaltai aa 
would be at firtt auggeated by tbeir geaeral aimilarity ct 
arrangement. 

A single glance at tbe woodcat will exhibit tbe existence of 
very charaderistic difierences between the spedra of 
ceflaia aalts, and it will be evident that, in a number of 
cases, one body can be readily discriminated from another 
by this means. Indeed, in the course of tMt invesligatioa, 
the fad of admixture in many of tbe coronieicial oranium 
salts was recognised in thia way, witboat opeatng the 
bottles in which the materials in question were packed* 
and, in other cases, the progress and consummatioo of % 
change in compoaiUoB,oriDtbe formation of a compoaad» 
was watched and lecogniaed with tbe greateit eaae aod 

precision. 

In almost every case there is a tendency of tbe licbt to 
fade off itk tbe baod* towarde one side more gradaally 
than lowaida the other. In nearly all spedra this gradea- 
tion is greatest towards the less refrangible end of tbe 
spedrum. 

The charader of any one bead ia, aaa mle, a type of all 
tbe bands of a spedrum ; but to tbia a fwnarltable ex- 
ception is found in tbe donUe acetates of anuiiem 
generally, and especially io the aodium salt whose fleor- 
csoen«.-e is the brightest. 

In the speAMim of thia salt the Arst Ibnr band* at the 
lower end of the speAnim in tbe oranee asd red differ 
entirely in cbaraAer and spacing from the lest^except tbe 
dfibf which seems to be in a transition slate. This wilt 
be seep at once by a glance at spedrum 3 of the woodcM. 
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It t« also true, as a rule, that double salts with the 
same acid have bands of a like charadler ; but to this also 
there are decided exceptions, and it is by no means true 
that all salts with the same acid — as, for example, 
acetates and double acetates, as stated by Becquerel — 
have like bands. This chances to be true in the case of 



the sulphate and normal double sulphates, but in the case 
of the acetate and double acetates, fluoride and double 
fluorides, chloride and double chlorides, as also among 
the numerous hydrates of the sulphates, it fails to main- 
tain itself. 

A glance at speAra 4 and 5 on Fig. i will show that 




Fio. I. 



to u ta \ ks 




t. Uranic nitrate. 2. Uranic acetate. 3. Sodio.uranic acetate. 4. Uranic oxychloride (acid), mixed hydrates. 
5. Potai>*iri-uranic oxychloride. 6. Uranic oxyfluoride. 7. Bario-uranic oxyfluoride. 8. Uranic phosphate, 
mixed hydrates. 9. Calc'o-uranic phosphate. 10. Ammonio-uranic ^uiph.ite. 
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nothing could well b« more unlike than the speAra of 
uranic oxychloride and the poiaisium chloride. 

The question naturally ariaer, how far the spe^ra of 
subsiancei are constant, and in what way a change in 
spedrum if obnerved is to be interpreted. 

To this we would reply that we have to far found that 
no substance has its spedrum chanf;cd by anything which 
does not affeA its composition, excluding the efTeA of 
heat, which in all cases temporarily modifies fluorescent 
aAion, and the desiruAion of crystalline strudure by 
fusion, which in some cases has a like effed permanently. 
We must also exclude certain cases in which, by peculiar 
treatment, a substance has been caused to give a con- 
tinuous speArum, in place of what may be considered its 
normal one. 

We may, therefore, confidently assert in many cases 
whether (under certain treatment) a body has or has not 
suffered a change in composition, and, indeed, trace such 
a change step by step. 

This part of the subjeA can be best elucidated by a 
narration of our experience in the first caae in which this 
principle was applied. 

Stokes had noticed certain effeAs in nitrate of uranium 
which bad been fused and partly dehydrated, and after an 

Fio. 3. 




refrangible extremities of the scale. The following table 
will give some notion of these spcAra}— 

Fluortsctnt Spectra of Ammonio-U ranie Sulfihattt. 

I. 11. IIL IV. V. VI. Vll. VIII. 

''oi^dV.te""..} J*' «» 

"h^dr^iV":! "« ♦8» »«3 6S7 7S1 »6o 9»« 

Hutedult.. .. ]6'0 4J'4 6o'] 70'o 79-S tgt 96*$ 

As also Figure 3, in which i is the normal salt, 
3 the mixture of this and the anhydrate obtained by 
partial drying, 3 the pure anhydrate, 4 the mixture of 
this and the new salt obtained by partial ignition, and 5 
the pure ammonio-di-uranic sulphate. 

The white fumes expelled in the process of heating were 
ammonium sulphate, and the resulting compound yielding 
the new spedlnim, therefore, might have been formed in 
I one of two ways; either all the ammonium sulphate had 
been driven out, or a portion only. It became necessary, 
therefore, to test the heated salt for ammonia, which 
was done by distilling a portion with hydrate of cal- 
cium, and receiving the distillate in Nessler's reagent. 
The abundant precipitate obtained established the 
presence of ammonia in such quantity as to 

render the delicacy of the test applied quite 

superfluous. 

The question then arose, I* this salt a definite 
compound of uranic sulphate with ammonium 
sulphate ? Analysis alone could reply. 

The heated salt possessed a somewhat stronger 
greenish hue than the normal salt ; it was com- 
pletely soluble in water with the exception of a 
few dark coloured grains, probably consisting of 
U,0,. 

For analysis the salt was dissolved in water, 
and the sulphuric acid thrown down by barium 
chloride ; after separating the excess of thia 
reagent in the filtrate the uranic oxide was pre- 
cipitated by ammonia, ignited and weighed as 
UjO^ in the usaal manner : — 

0-6444 Kftn. gave o'S384 grm. BaOSOj = 28*15 
per cent SO>, and 0*4194 grm. 17304 = 6630 per 
centUiOj. The formula, ilUjOiSO^l NH^OSOj, 
requires the following percentages: — 



Calculated. 



attempt to reproduce his results, the ammonio-uranic 
sulphate was in turn treated in a like manner. 

A little of the crystallised salt containing 3 atoms of 
water was placed in a short test-tube, and heated until 
part of its water had been expelled. On examination 

i after cooling, for while hot little fluorescence was mani- 
ested) its speArum was found to be of a duplicate 
charadler, consisting of the bands belonging to the nor- 
mal salt, and another set, each line of which was a little 
displaced downwards in the speArum. On heating again 
and expelling more water, the intensity of the new 
spefirum was incieased, and that of the old one 
diminished ; and this continued until — when water 
ceased to come olT — the new spedrum alone occupied the 
field. It was, therefore, concluded that this was the 
spedrum of the anhydrous salt. 

On now pushing the heat further white fumes were ex- 
pelled from the salt, and on examination — in addition to 
the spe^rum just described — yet another new one was 
perceived, having its band^ displaced upwards in a very 
marked manner. Further heating drove off more white 
fumes and strengthened this newspe^rum, while it dimin- 
isjied the one proper to the anhydrous salt, until at last 
fumes were no longer expelled even at a temperature of 
about 650° F., and the last spedrum in turn occupied the 
field alone. It was then seen to be like the spedrum of 
the normal salt in charader. but with its bands displaced 
upwards in a degree increasing from the less to the more 



(U,0,)a - 
NH4O - 

(SO,) = 



388 
26 
120 

4J4 



66 36 

599 
2765 



PouDd. 
66 30 
28*15 



From this it is evident that one-half the am- 
monium sulphate in the normal salt is driven out 
by heating, leaving an anhydrous ammonio-i/i-uraiirc 
sulphate. 

In his recent memoir Becquerel describes, under the 
name of a sub-ammonio sulphate of uranium, a salt 
obtained in the preparation of nitrate of uranium from 
impure materials, and states that it is the only uranium 
compound whose fluorescent light yields a continuous 
spedrum. The composition given by him (Ur^Oj 4 parts, 
SO] 3 parts, ammonia i part), unless regarded as a mere 
rude approximation, would agree better with a mixture of 
several salts than with any probable formula of an 
ammonio-uranic sulphate. This may, however, be a case 
of what may be called the abnormal continuous speArum 
already alluded to. 

We have found uranium compounds yielding continuous 
speAra, but the true sub-ammonio sulphate — or, rather, 
ammonio-di-uranic sulphate — does not appear to belong 
to that class. 

(To be continucdj 
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ON THE 

PRESENCE OF CYANOGEN IN BROMINE. 
Br T. L. PtttPSON, Ph.D., F.C.S., &c. 

I HAVE lately discovered in bromine issued as pure for 
pharmaceatical use, a notable amount of cvanogen. It 
has feeen known for many years (ar.d I have myself 
alluded to it in another place 1 that cui n;: the manufadure 
of iodine a certain quantity of that most beautiful, but 
dangcrouf, coniponnd, iodide of cyanogen, sometimes 
fiod<^ It* way into one of the glass condensers; and it 
v.oiil<l .-inpear, from the cxpninunts to which I now allude, 
that a similar conijiuund with bromine may occtir in this 
liquid element .1 mor;- ser ous case than tM 4Mber» atoce 
It is dissolved and masked in the liquid. 

The presence of cyanogen in bromine may be deteAc>i 
in the following manner :— Take an equal weight of iron- 
filingji (s.iy i ( ' i to that of the bromine, and add to the 
iron-fitmys four cr iUl- times their weight of w.iter; mix 
in the bn;riiinc very .;r.-iJuilly, and stir all the time, fiitL-r 
rari'ily while w.-m from the rea<flion, place the filtered 
ljqu:d in a parti illy closed bottle, and in the course of 
sumL- hours a d.jpo.it nf ferricyanide of iron (Berlin blue) 
Will have fotnijJ, and may be colleded on a filter. In 
the course of two days (with the above quantity) the 
whole of the cyanogen is thus eliminated. 

In the sampFcs of bromine'hitherto examined, I estimate 
there h-m bu-en from 0-5 to i percent of cyanogen in round 
r«mbLr«, and I am rather inclined to believe that this 
tub'itancc is often present in commercial bvoniiiw. If 
pcrfeaiy pare bromiae be need, the •■me nadiOQ woeld 
waSAt ue to dcteft ejranagen In tteel. 



ON THE ESTIM,\TI0N OF MAGNBSIUM AS 
PYROPHOSPHATE. 
By WOLCOTT OIBBS, 

Att wotks on quantitative analysis recommend the pre- 
cipitation of magnesium in the form of ammonio-magnesic 
phosiphate, from cold solution!,, by diiodic phosphate. I 
find It more convenient, if not mrre accurate, to employ 
microcosmic salt as a precipitant, and to pietipiiate from 
concentrated and boilingsol-jiions. After coolingammonia 
IS to be added, and the process then continued in the usual 
manner. The following analyses were made under my 
direiSion by Mr. C. E. Munroe to ten the method. In the 
first scries pure magnesia sulph.itc was precipitated at a 
boiling heat and in concentraseU solutiuns by microcosmic 
•alti DO amtiionic chloride being present. 

I. o 6430 gr. gave 0-2914 gr. MgiPaO^^Q-gs 
2- 115*3 11 0-5210 „ "979 
3* 0-7064 „ 0-3181 ^ w,q-fi 
4. G W iM „ 0 3666 „ «=9 tio 

The formula SO^Mg+yOH, leqaim 576 per cent. 
The mean of the four analytet is 0-04 per cent too high. 
In a second series the •amepiaaeM was employed, but 
animonic chloride wat added to the Biagnesic solution 
before precipitation. In this manner:— 

5- o'-S-US Z'- g'^ve 0-2, 61 pr. 'S\Zz^lOT^q ^6 
6. 0 66S4 ,, o v-i-!6 ,, ■^9-78 

8. o 64o;s 1. 2906 „ =9-79 
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. T."* were then made by nrecinitaiin. »k> 

This method must ihvMftm be wholly reietfled ih. 
mean error being per cent. rejected, the 

The same »««»•• WW then repeated, onlv il,.. « 

tated ammonia-magneslc phosphate at fir f ^'^^ ^'^^" 
after addition of aimoaia water and «rf.l ol-- -Tncd, 
was re^li,«,Ived in SffiriffhSrie aSd ltd 
cipHntedbymnaonia. In VhhmSi?!: 
II. 0-5916 gr. gave 0 2686 gr. MgiPjO, = o-o nerM.* 
"•07371 0-3340 ' '479 

_ The error ,s here only +0-03 per cent, tut the m*4lwwl 
.i lor^ger „s arpI„at:on and le,, conveni^nV thaTthS 
Civer. above with i!iicroci>snjic '-alt T Li. iT 7 
be u.ed will, cT.ial advat:ta;^e i p;c7ri a, "il 
fron, hot .ol.-.,?,n,. The P-^ " iu.e^i "^^^^^^^^^^^^ 
process ,s rn .re convenient than that Jhl/l. i fc? . 

proposed to prcc.p.t.ate the double cyanide 8^™- 
n.trate ar,d to ue.,h the cobalt fina^f/^ii^rK"* 
rarticuLirly advantasjeous to precipitatTatVlSoil , " 
and th^n bojl for a fe.v minutes with me c'r^ S'"'' 
as to neutralise as completely as oo«i^U . . 
free nitric acid. By precipUaUn/ from h-.^ 
granular, cryBtall ne^ ">ercTous sfit uSbtSeft 
very readily washed. The followtng anr^eTieTe 
to test the method. In (i) and (2) the nr/ ""^^ 
effefted at » boiling heat, and the oricrnult^ 
washed ^v,th hot wate/ co„ .Vi^CTSle"^^^^^^^^ 
nitrate. The cobalt wa.. after carffu? iim- " "'«^'="7"<' 
access of a,r, finally -d-ed^"^?,^] o'gT" T^ 
employed was pure crystallised Co,Cy„K« 

In (5) mercuric chloride wa« first added to fh^ .I'l .• 



SO-CALLED ■« REDUCED" PHOSPHATE 
AND THE VALUATION 01 OLD COMMERCIAL 
FERTILISERS. 
B^CHARLBS U. SHBPAKD, Jan., M.D. 

In view of the great consumption of commercial f^r 
tihsersin the Southern Countn-; it mav b* dTmI^ 
to devote a few pages of this ?oJn7l7o JSe "n'S/.Z^n 
of ccrtam questions involved in the valuation ar^d u'^e nf 
superphosphates. Although the writer S U a th?. 

points he intends returning on the comnle. «„ r!f ,u 
experiments, still he i, led fo publfsh th^Shs o 25S 
investigations, carried on in his laborLorv i« 
to the wishes of cettaia f^*--^"^^^' 
Innl diemiati^. 
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The basis of the superphosphates employed in this 
region is, pre-emiaentiy, the South Carolina phosphaiii: 
rockf aa impure phoephate of lime. It consists of about 
55 per cent pkoipbate of lime, 5 to 10 per cent carbonates 
ol lime and the protoxide of iron, a few per cent oxides 
of iron, and traces of magnesia and alumina, partially 
combined with phosphoric acid ; the remainder being un- 
important for our present study. The phosphate of lime 
is, in all probability, entirety of the charaAer of the' so- 
called bone phosphate, or basic phosphate of lime, i.e., 
the chemical compound of i atom of phosphoric acid and 
3 of lime. This form of phosphoric acid, the one im- 
portaat for vegetable and animal life, requires 3 atoms of 
mae, whether they be metallic oxides (as l:me) or simply 
atoms of water. The basic phosphate of lime is, pradi- 
catly considered, insoluble in water (especially in its 
niaeral state), as is also the neutral phosphate of lime, 
a compound of i atom of phosphoric acid, s of lime, and 
I of water. On the other hand, the acid phosphate of 
lime, a compound of i atom of phosphoric acid, i of lime, 
and 2 of water, is hightjr soluble in water. The ** free" 
phosphoric acid, alto quite •oluhle, ie an atom of this acid 
with 3 atoms of water JoCoed chemically to it. 

Dr. Piccaffd baa abown the Smts PolfUeknieal 
yoMrnal)—{x). That a comnl«t« aoltttioflof 1 equivalast 
of basic phosphate of lime ia produced by the additioil of 
not less than % cqidvakala of hydraied aahlnric acid, 
3 eqnivaleata «! faydnCed •ulpborie and aA on r 
equivalent of bade plM^bala Of lime to produce 2 equiva- 
lents of gypsum aad I of add phosphate of lime, sub- 
stances rcidily soluble in water) — 

3CaO,POj + 2iHO.SOj) = CaO,2HO,P03 ( atCaO.SOj). 
The excess of water ordinarily present furnishes the 
requisite qoaniity of water to produce 1 equivalents of 
hydratcd sulphate of lime, CiO.SO^ + 2HO. 

(2). By tbc action of more than i and less than 2. equiva- 
lents of hydratcd sulphuric acid upon i of basic phosphate 
of lime, either of the following cases may occur :^ — 
(d). \Vherconly i equivalent of sulphuric acid is taken, and 
eubsequent changes in the mixtsire are arrested by an 
early separation of the soluble and insoluble portions ; in 
this case one-half of the basic phosphate of lime is con- 
verted into acid phosphate of lime and gypsum, (/i) Where 
the mixture is allowed to Hand for a long time, 
and opportunity is thus .ifforded for the completion of 
chemical reaAion, the acid phosphate of lime fformed 
Irom one-half of the basic phosphate by the adion of the 
SCid) reads upon the remaining; undecompo.';cd basic 
photpbate, producing the iiuerme>i]ate neutral phosphate 
if liine, Ca0,2HO,PO3^ HCaO.PO, = 21 jCaO, IIO.POj). 

In his studies concerning,' superphosphates,* R. Jones, 
aiaistant at the Kuschen Experimental Station, comes to 
the following conclusions as the result of a loof leitca of 
Interesting and careful experiments : — 

(i). The superphosphates are not unchangable mix- 
turefc of gypsum, acid phosphate, and undecomposed 
basic phosphate of lime ; but they contain the soluble 
phosphoric acid in the form of free phosphoric acid and 
acid phosphate of lime, the insoluble phosphoric acid as 
basic and neutral phosphate, and, in rare cases, in com- 
binations which stand between the neutral and acid 
■alts. Sulphuric acid is contained in them in the form 
«f gypsum, and onlv exceptionally do any considerable 
quantitiea of free sulphuric acid appear to occur in them. 

(all Tlieae different chemical combinations are under- 
niog • constant interchange of elements; which decom- 
poritiffiia produce, according to the external conditions 
and the quantity of atilphunc acid employed, an iacteaae 
or a decreaae i« MMMiat of aoliAle phoapboric 
acid. 

i}). A decrease takes places in every superphosphate, 
ependent of the amount of sulphuric acid employed, 
when it loses in water, eilber by the aAion of artificial 
heat, or from. Um? exposure to dry air. Again, "going 

• AniMi*n 4tr Laniwvrthitkajt, b. 36. 



back " (or the conversion of phosphoric acid from soluble 
into insoloUe fonmsl takea place, independent of tim 
amount of water waich they contain, in such auper> 
phosphates which coati^D a lar^ amount of basic phoa* 
phate of lime, in consequence o? the employment of an 
msufficient quantity of snlphurte acid. 

(4). An increase in the amount of the soluble phosphoric 
acid can only take place where, in consequence of the use 
of large quantities of sulphuric add, the intoluble pboa* 
phate of lime contains more phosphoric actd than la pre- 
sent in the neutral phiraphate. 

The preceding obaervations have reference, it is true, 
more especially to the continental high-grade super- 
phosphatea, which, when freshly manufaAured, contain 
from 10 to 25 per cent of soluble phosphoric acid, equiva" 
lent to fiom ao to 50 per cent of bone pboaphate dissolved, 
but they apply alto to the artictea wapaoed and aold in 
America. Thcae latter, being manolaAHred from articlea 
eootainiag baaic pboaphate of lime, eaftonate of time and 
iron, oxima of mm, magaeaia, aad alumina (partially 
joined to nhoophoric aci£. present for our study cauaea 
of a redttaioa of the aoluble phosphoric acid other thaa 
the large aflBoaat of originally luaAed-npon baaie Phoa* 
phate of lime, always pr^eot la auparphoaphates 
prepared from South Carolina loek by Iheapplicatum of 
a comparatively small quantity of aMlpboricacid. Ia this 
caie, wbatawef carboaato may bam rcmakwd andacoai^ 
poied win noat libcly mffw daeemqiMltlQtt fiom tba 
aaioQ of acid phoaphate of Une, the reautta betag the 
libetatloa of earboale add and the aubstltutlon «r tho 
mtfalliC eaite (previoiialy CSmbined with carbonic acid) 
for atoma of water in the acid phosphate; thereby 
rediicfaig It to the inaolabte condition. Whatever free 
alumina or peroiide of iraa may be present ia the aoper> 
phosphate ads ia a afaailar manner. Wbaie anlpihale of 
iron or alumina have been fdhned by the adiea of nal* 
phuric acid, there is no reason to fear a dirttt eichaaga 
of elements between them and the acid phosphate of limt* 
At anodier tine I hope to speak of the modificationt of 
these readiona produced by the liberal use of alkaline 
chlorides. 

Having thus endeavoured to introduce some of the 
causes for the decrease in soluble phosphoric acid of old 
superphosphates, I would here call attention to various 
methods which have been employed to determine the 
degree of rcduAion. It is well to state that the desideratum 
is a method by which the amount of the decomposed 
phosphate of lime in a superphosphate can be determined ; 
the soluble phosphoric acid having been previously ex- 
traded by water. Tins decon-.poscd jibospnale, whether 
wholly or paitly a lime s.ilt, may be either the neutral or 
the precipit.Hed basic t hosphate. If is requisite that the 
solvent far the decomposed phosphate shall not attack to 
any con'^idcr.ible extent the undecomposed phosphalic 
basis of the superphosphate, otherwise the results are 
indeed questionable. The weaker vegetable acids" have 
been recommended as fu solvents for the reduced phos- 
phaten, but they are liable to the above objedions. Again, 
the arr.moniacal salts of carbor- n 1 certain vegetable 
acids ^ have been used for a liite purpose. Without 
entering upon a detailed criticism of the results of the 
treatment of &uperpt>usphatcs asd pulverised raw phos- 
phates by other chemists, nor upon my own investigations 
in this diredion, I would mention that the bicarbonate 
and suqcinate of ammonia do not dissolve the neutral and 
freshly precipitated phosphate in a .sufScicnt degree to 
allow of their use. The oxalate of ammonia is an 
admirable solvent of these phosphates, but, unfortunately, 
it attacks the raw basic phosphate so as to vitiate the 
analytical results. The neutral citrate of ammonia, how- 
ever, while it dissolves nearly entirely the reutral and 



• 1. A. ChMshirc, Ciikxicai. Ntws, jQ|f, IM9. 

John Hujhc 7 iiJ.. Ausu»t, 1869. 

f-r»nci% SuK- n, Vri-t., ^X•^,1^rr, r"''.'?. 
J I)f J. Kui-.iR, Ann^iUn der Lnndivtrihwhj/t, bd. ^9. 

Dr. FrcMoiut, Z*ituhri/t Jht Analj/twht Chmu, 1. 
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freshly formed basic phosphates of lime (as also those of 
alumina and iron, Konig) dissolves bat veiy clightljr the 

finely ground mineral phosphate. 

Thus Konig found by boiling for one half hour a 
^\cichcd amount of ground Lahn phosphorite, rock not 
ti ; -i n liar to Souih Carolina phosphate, in a Rufficient 
quantity of neutral citrate of ammcinia, that less than 
2 50 per cent of phosphoru- aci i, or ahoi!! , jth of that in 
the rock, '.va"; taken into solution. On the other hand, 
Fres.eniu", uha dors not allow the temperature of the 
mixture; to reach blood-heat, did not dissolve more 
than ,'-th of the phosphoric acirl. The liiTetence in tl-.ese 
results may ba due to the difference in the temperature 
of the neutral citntv Qf amiDonia while ftftitig Upon tlie 
phosphate. 

In the following determinations of n-ducpd phosphate 
I followed ibe method prescribed by Dr. Fresenius io 
his younuU cf AtuUylkal Cktmutryt tad pnbiislied • 
year ago. 

(i). My first objecl was to ascertain the effeft of the 
neutral c.trate of ammonia upon the finely ground 
njincral phosphate. To this end a sufficient quantity 
of the reagent was allowed to a& tipon the fine phos- 
phate for lialf tm hmu «t a t«npenitim «r about blood 

heat, 

Materia! A. — Sample? of the pho>;phatic du'.; from o\fr 
the mill stents of the Stono W'ork^, kindly luinishL-d iiii; ' 
by Dr. St. Julitn Ravcnel. ' 

B.-— Sample of a cargo of Coosaw Kiver phospha'.r, 
ground exceedingly fine by haiiii. Thi« cargo had been J 
ascertained to contain 27-20 per cent phosphoric acid by 
Dr. Aug. Vocletov of London :— 

Before Treatment. Altsr Treatment. 
A. PO] .. 2686W. 2428 

M .... 27-22 W. 34-22 



The articles examined were : — 

A. SuperphoiphaM coBtaiainc a nrf anall qaantity of 

fish scrap. 

B. Superphosphate ammoniated with a laiger aiDoaat 

of tish scrap and with Peruvian guano. 

C. Superphosphate ammoniated as the previous one. 
U. Supcrpliosphate ammoniated with dried IksU and 

gaano. 

Acalyit* io Aoalyic* ia -d "Sj; 

Pbos^^e'AeM. no&A^. ^ || 



1 



s 

"S 



A. 
B. 

C. 

D. 

In 



at 

2-ig 

1- 85 

2- 32 

2 gi 



14-70 
13-12 

927 

1070 



0-40 
o 13 
0-96 

o S6 



1-79 



l"ft 

1- 36 

2- 05 

phos- 



B. PO5 



Averag* 



2r<H 
37*29 s. 
vfti W. 



04-35 



Averoge 27-20 ^75 
The analytical results marked with VV. are If my 
aasistant, Dr. W. D. Warner ; those with S. are my own. 
The determinations of phosphoric are always, unleai it 
is stated to the contrary, by the molybdate of ammonia 
method. 

The above aoalysei give a difference of 2-79 per cent for 
A, and 3*45 per cent for B, in the amounts of phosphoric 
acid before and after treatment with tin neutral citrate of 
ammonia. Bearing in mind the tOW toatpefatttre of the 
above digestions, the probability •eeiHt wairaoted that, 
in this finely divided condition» the South Carolina phos- 
phate is soluble to the extent of i part in 10 to 12 in the 
reagent employed. If these figures are corroborated by 
additional analyses which I propose instituting at an 
early day, the greater value of these local phosphates will 
be established, since they will be shown to be easier de- 
conpoied by the weaker class of solvents. 

Ik mntt be remarked, however, that the physical con- 
I of the material aAed upon was, from its extreme 
>■ Itmarkably adapted for the aAion of tba solvent ; 
mneh more so than the coarser ground rock which serves 
as the base of the ordinary superphosphate. 

(2). A number of ammoniated superphcsphates which 
bad been manafaAiued during the Call ana winter of 1S70-7 1 , 
•ad analysed at that time by nie, wreio anbjeded to a second 
analysts during the past winiar, more especially with a 
view of asreitauiiag the condition of the phoH>hortc acid 
iu then. 

Th« first deterroiDatioas of phosphoric acid were exe- 
cuted by 111* pratocbiorlde of viaaium method, as is 
custonary ia taia laboratoiy wllb freshly prepared ferti- 
liicrs; tho aabseqsenl oaea by the malyhdate of 
ammonia method, with the excepnon of those for the 
solnbie phoepliocie acid, which were made by the pKviout 
methedi 



374 — 3 34 

368 11-73 2-55 

4-38 843 342 

4-31 872 345 

nearly every case the percentage of total 
phoric acid in the old fertiliser will exceed that in the 
nesv by from 2 to 3 percent; this increase being due to 
the loss of moisture, which ranges from 10 to 15 per cent 
in the ordinary superphosphates, as a result of their being 
kept through the hot summer. 

Additional analyses of samples of various £srtilisers 
kept in my laboniMy lor aeveral yean ahow tianllar 

results. 

]■-■ A superphosphate analysed in spring, 1H69. 
1*. Ditto, ammoniated wiili llesh, analysed in summer, 
1S69. 

G. Ditto, ammoniated with s\!lphate of ammonia, ma le 
and analysed in winter 1S6970. 

II. A superphosphate which, while in bulki was 
thoroughly drenched by a freshet in the fall of tijOf 
kindly furnished me by L)r. St. Julien Kavcncl. 



(I), An.\I>M5, S. 
Pha&pliorie Acid. 



(t). AnalTus, \V. 
Phosphoric Acid. 



E. 
F. 

G. 
H. 



586 

4- 55 

5- 54 



JO 

a 
■3 



a I J 



8-36 
10**7 



3*! 

293 



4*35 
3-85 
426 
2 33 



570 
8 78 
11-67 
10*02 



087 
3'6l 



li 

J-44 
2-98 
1-65 



The preceding analyses indicate very clearly the truth 
of the theories advanced with regard to the method of 
redudion of the soluble phosphoric acid, which process 
takes place pre-eminently at the expense of the mineral 
basic phosphate of time. For* even allowing a solubility 
of the mineral phosphate In the neutral citrate of am- 
moniii, to the same extent as we observed in the cases of 
the very finely powdered phosphate, i.;., .,',th to .|>,th of 
the amount of phosphoric acid, there is still in most of 
the analyses aconsiderabie quantity of reduced phosphoric 
acid in exetst over tbe diiTereoce bHwcen the two deter- 
minations of soluble phosphofic aeid< Lf., over the loss of 
phosphoric acid ; or, in Other words, the amount of re- 
duced phosphoric acid is greater than the sum of the loss 
in soluble acid,/li» that aOMttnt of acid which we have 
reason to believe would be taken «p by the reagent 
einployed. 

Perhaps at another time we may return to this subjeA. 
At present we call attention to a few considerations which 
most have weight In tbe valaation of all old auper« 
phosphates. 

As a reanlt of the completed chemical a&ton there wilt 
be a larger amount of dceomFoted pheephate in the old 
fertiliser than in the new. This decomposed phosphate 
consists of a smaller amount «f soluble pbosphatCi and n 
larger aaioont of phosphate inaolnble in water but seluhle 
in the reagents which in their adlon nearest approach tho 
froceseetoftheioil. 
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lonwfoiiad, in Mt inveatigAtiOM «bove cited, that the 
diflecMlt ^tpbfttic baiet od beiag treated with sulphuric 
aci4 io propoitioa to their perceotapes of phosphoiic acid 

Saatto of carbonate of time contained in them) afforded 
ffeient leaolta. Thiu, old supcrphosphatea made from 
Navassa btmC bono, ftoi A nixtaire of the lalt» iritlt 
pbosphorit* COOtalned « compaiatively large amount of 
neutral pfaetpbato of lime; while those manufadured 
from Bafeer'a Island gnano and the Spanish phosphate 
contained less neutral and more decomposed basic phos- 
phate of lime ; the larger amount of neutral phu-tphate in 
the former being moat likely produced by the adion of the 
reducing agenla beflaie mentioned (especially the oxides of 
iron) on the add |dietphate of lime. 

Bearing in mind the greater ricbneu in phosphoric 
add of toe neutral than the basic phosphate, since for 
the same amooat of lime it contains marly one-third 
more phosphoric acid, and its solubility in weak re- 
agents, it is not strange that Picard should have ex- 
pressed himself as followB: — " Ii is lu ncc impossible to 
estimate their value (supcrphos;^ihAtc^i by their percen- 
tage of soluble phosphoric aciil. I'incc one \v;iich is 
deficient in phosphate soluble in watei crm coiU.iln ivmch 
which is decompoi^cd. Thercfure it follows- wh.i: at 
first appears paradgxK.il— that iLc value of a super- 
phosphate as a manure is raised by the decrease of its 

Percentage of soluble pliospboric acid, which, as is well- 
nown, is contrary to the ordlMUy UMgO in ettinuling 
the value of a fertiliser."* 

_Doe8, then, in our experience, a Evipcrrliospli.-itc 
diminish in value by remaining in store for 3. _\t.ir or tvcn 
longer? In tiie absoncc of the din it ai •.wei, which 
must come from the agriculturist, the followif>g con- 
siderations will have weight in forming an opinion on the 
eubjedl. And since the pure superphosphates are used 
to only a small Lxunt, comparatively, in the South, we 
will coiuiJcr at once slihc c f the changes produced in 
an .iiviiiiar.iatt .1 supcr(:ih:js]-hate, such as is generally 
Cir.plu^cu, Ijy beti)^; kept owr a season : — 

(1). ThtTj ia a relative f;air. in weight cf tl:c valuable 
ingredients from a lo-:s of a greater or b-s quantity of 
moisture.^ (2). Thv .Tmmoniacal tr.attL-r Mift\ rsa moderate 
decomposition, bv%vl'.ii.h it i< niaclL- niorc easily assimilable 
by the pl.iijt, without loMng m-.:Lh, if any, ammonia; 
provideil a siiUicii-nt fnuuitity uf sulphuric acid was 
originally employed. 131. As 'a result of iho ci^t^s of 
heat and piessurc the feiliiiser becomes more i!niforr;i m 
COmprji;:tion, and is physically iirproved. l;y tlie r,'i5.i;ipe;ir- 
ancc iii the Simall particles of mineral and organii: mailer. 
(4). There is a loss in the amount of soluble phosphoric 
acid, whether free or combined, and an increase in that of 
the phosphates soluble inthoaereagenia which «ppn»imate 
the solvents of the soil. 

It in unnecessary here to J alH tipnn the well-known 
precipitation out of solution of pl.osplioric acid and 
phosphate of lime, in every well-drained and thomically 
con-,idered normal soil. It is in view o( this faft that 
chmiisis regard the chief funtlion of sulphuric acid in 
.1 supsf phosphate to be that of disintepr.itin,-; the mineral 
phosphate, so that, when the article is bro'.i-ht into the 
foil, the then piecipitjitd particles of phosphate can be 
readily absorLed by the plant. The ultim.ite a<flion of 
the aci J in some cases, as may be in/erred from the prc- 
ceJing p.igcs, is little alae than thatof nconpieloclMniical 

subdivision. 

On the oilu r hand, the solubility of a salt renders its 
equal distribution through a soil much more pcrfr^t 
than the most careful f ystem of manipulation can produce 
with an insoluble one, and this is, pcrh.ips, the great 
advantage derived from the use of a highly soluble phos- 
phate. Whether this physical and certain chemical 
f*|[^l*'^?L^!^?L!!*fl''''*'*"**'''''°''0"> liberation 

• The w-tltir cannot, « lihTi.TTljrjhrr i^ptiimcnt," inrlorsc tliis 
opini n. Mt.fj the c.rcLmM»n£c» whith IcJ Dr. to Wu-i stilcir-tnl 
at* vvia* l> ciiKftDl torn itioic in Aratika. Dr. P. bai ttl«rciic« uo- I 

BBlttUspbraphinCKidtfiMtbOMeMdJierc. 



of, the dormant nnlrltlva elements of tbe loil, more thaa 
compenaata for the advantages above enumerated, we 
must leave to be answered by comparative field espeii'- 
mcnts. I will add that, so far aa i have beta able to 
ieam, tbe experience of tbe planten has shown no differ- 
•nee b^ween tbe eflitte of ficesbly prepared and old 
ftrtilitcrs. 

The ataienwnla of M. Alfred Dudouy* are tbe only 
authority on this subject which I have been able to 
col lea from tb.c foreign Journals. la Ma aitide " On the 
Superphosphate of Lime and its Uaaifold EAAa/*fae 

writes : — 

** A commencement has been made in France to use 

the precipitated phosphate or the neutral phosphatct 
which offers the phosphate of lime to the pl.int precisely 
in the condition in which the acid phospliatc returns for 
absorption by the spongioles of the radicles. We have 
had comparative experience which has shown to us the 
good effecfls of the precipitated phosphate. effeAs at least 
as pronounced as those of the acid phosphate, tlie amounts 
of phosphoric .icid .npplitd bcin j the same. Thiii equ.^lity 
of cfle^l muit. in (r.;r t stim ntir r, ;< ; i : d on the minute divi- 
sion ofth«* preci;i;t.<tcd plio^] : uie, au J also upon thenaturc 
of the soil piev . I nsly well manured, and thus containing a 
large {juaiuiiy ui carbor^ic acid, and of potash ready for 
assimilation. Bu: still v ■■ :;ive our preference to li e acid 
phosphate of lime, and I'j: these reasons." Th • reasons 
are those previously mentioned by me. In cone;i:--ian, 
then, wc canexpeifl good results from thcuscof p:eeipi".-.tcj 
or reduced ld:t>sphates iu a soil rich in or^-.mit matter, and 
thus capable of affording a large amount of carbonic ac:d, 
the great solvent of plant food.-~iilaMrfMM Cktmiat, 



ON THE ENERGIES OF THE IMPONDERABLES, 

WITH CSVBCIAI. RBFBKEKCB TO TltB 

MEASUREMENT .\\U UTILISATION OF THEM.* 
By the Rev. AKIIIUK KIGG. M.A. 
(Cealiintd htm p. 30). 

Lbctvrb II. 

Tha Entrgy qf Graviiv, wUh tipccial ttjtnut* <9 *A# 

ileasurtment of it. 

The energy of gravity is one of the most silent and all- 
pervading of the energies of the impondrrable^. Although 
wc may not be conscious of the iVut, tin re r-.eed be no 
doubt that, were this energy to cea&«;, we siiuuld be like 
thote whom MUtoa dcsciibes as 

» Upwbiiicd aloft 
And MBl trttttvcrM, tie theutatid lasciMiaKiy, 

Into the dcvioai atr." 

This cal.tnii'.v is averted by gravity putting f ri'i that 
energy alloitcJ to it by tbe Creator, and the work thus 
done enables us now to ait at ease, and gives us houses ia 

which to dwell. 

If, then, it be a&ked, where do we find this cnerpy ? 
wc raay say, " Look around." In this room, gravity, 
inasmuch as we are at rest, produces but a static action ; 
there is, however, a i-luck ticking, and there gravity in 
producing motion. The combined harmonious operations 
of the energies of gravity and vitality brought us together 
this evening. Thus it ha-, been ever since the creation 
of man ; and yet there is ^uod reason for the surmise that 
the energy of gravity, even if known, was little regarded in 
the earlier a^es of the wotld. A hitiory of ubsc-rvations 

• Jciirnal I'r.tl:,}ui; No. n. tg'i. 

t The neutral pbotpliala of commerce i& a piccipitat: J phospliatr. 
foracdivdte prce^iiuiian of soliiblc t>l>«>pka<e with barnt iimc or 
th« carboflatt of flme. l>r. N. A. Pratt hn» nrcently kinJly fumi^hcj 
me with a ^am|^Ie of firetipitjtcJ j-h-sj ha'c of l;nic. a* pfc>i»red by 
hir. paunltd pri-ccoi. The percentages <-f pii i^iheric aciJ nntl lime 
in ihii arliilT hu e b<cn foend. in my liiburiitoty, to ctuncide pretty 
n<.',jMy wl'li ti c furniMla ::CaU,IIO,PO^ or tbe Dcstral ;^otpbUa of 
lime. I have pupafcd (><r my oun cx|i«tiBicntt this came sail by tiie 
•Aiim o( cblo>id« of ulciam in cicm nfoe Ifce conmon phoipbaie 
of lOdM. 
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on the enerjiy of gravity, or even of tr«ce» of the recog- 
nition of this energy in tbcM «Re9» bu yet to be tvrittcn. 
Whether, by some of the early Greek wnierii gravity was 
supfo$ed to be a power innate, ma a living principle — a 
apifit in every particle of matter; or whether this power 
h»A a Ktidence at the centre of the earth ; or whether it 
retid«j in an attnosphere aurrounding each particle of 
matter ; or whether Seneca« who lived about 38 a.d., was 
moved, by a consideration of (to him) that mysterious 
principle we eall gravity, to notice that the tides and the 
moon were somehow relaledi need not this ovenisg con- 
corn us. 

Prom the time of Seneca we may pass over more than 
filUen hundred yean, tethadayn of Galileo (a.d. 1600}, 
who was pcrli.iiis the first person to notice that bodies 
in Islling rncveJ f.ister and faster. He attributed this to 
the «ffeds of gravity, and consideriid that t( he could 
retard speed whilst still permittinji gravity to aa, hu 
might determine the law of increa^in;; sp.iccs in equal 
nuccesaivetiinc:;. This he did by pt.-rniittin<,' a hall to roll 
down an Inclined plane ; fri<fiion on the plane caused 
the retardation, whilst fijrnvity alone caused the motion. 
Thas he obi.iined the t.itio of spaces in reference to 
sticreeding times; but he maJc no attempt to measure 
the absolute spiecs when a budy fell freely. 

Next to Galileo, in order of time, must be placed 
Kepler, a German astronomer, who, about 1615, in his 
search after certain astronomical relations, existing ap- 
parently through the miiUial attrndion of the planets 
each on the other, was led to (surmises re«peflin;:» the 
universality of the mutual infliirnces of material bodies. 

The sMcc<?fdin;< fifty year'; prc'sent a blank in reference 
to inqtitriis or invt-sti:' itions rfspcilinj; gravity. Then 
C.ime K !'! I ; 11 . '.■>! o v.-ns .it t; j ^:iniL' time a 

inalbeniaui, .111, a. i:f ii'..:.mfr, ar.'.l a inucliariitian. He 
was secretary to the 1; v ! Society of England, and, 
from 1669 to 1674, Rter.it, lu have frcfjucntly turned an 
inquiring; mind to the n;iture of that inlliicnce whu h lu- 
tboii!;ht he could observe to be exercised by the si;ri .Tmi 
earth upon others of the planetary Rystein. 

The great, and now (1S73) universally recof^nfsc;!, hiw 
upon this subjcffl wns first laid down by <ib-trvations 
and reasonings of Sir Isaac Newton, which, even at this 
day, are regarded with an almost religious veneration 
by the advanced and intelligent men of every nation. 
AlthfJii::'i; it is said that Newton began in 1670 to form 
more tltar conceptions of the law of gravitation than 
had been propounded by any of his predecessors, we 
must remeniLer on what surmises l;e had to build. 

Kepler, about J615, and Robert Ilooke, about 1666, 
had led Nf'.vion, 5.0 early .is the above-named date 
(1O70), to I'lJi- conception?, and it is probable that 

he was ti nii'i;!! :1 directed in his anticipation by the 
fa<fl tt..)t Ixii i i r iKi! : I, in 167J, that a pendulum c n- 
veyed front l^aiis jl.u. dcf;. 50 min. N., !nr?jj. 2 dt <;. 
30 min. K.) to Cajennc, in South America M.it. .( ries;. 
56 min. N., lon^j. 52 dc^. 20 min. W.I did nut vibT.Mt 
in the same time. Thi* recorded fadl 'vn- as a dciiinr.- 
Ktration to the mind of Newton of the deviation of the 
figure of the earth from perfeft sphericity, and its 
oblatencss, or compres^fiion at the poles. It was not, 
however, until the publication of his " Principia," in ifiS;, 
that the law of gravitation wis fully e«t->blii,!ie;l .ir.d 
enunciated. 

Briefly expressed, the law, as anticipated by others 
and propounded by Newton, is this — that the atlraAion 
of one planet upon another depends upon the masses 
(not upon the " weights ") ana distances of the two 
■ planets; not, however, is the law of incre.ise or decrease 
such, that at one half of a distance or double of any 
distance is the intensity of the atlra(aive force doubled 
or halved. This might be a first impression. Astro- 
nomical fa^ts refused to conform themselves to such a 
law. They rebelled. The parliament of planets had 
prescribed another code for the inter-relationships of 
their mutual attTaftivencUi and although it might per- 



haps have been readily inferred that, ai *the distance 
between the aitrMiking bodies was increased, the inten- 
sity of atlraAion would be decreased, yet the law of 
that decrease was the one which Sir Isaac Newton 
announced. It is this— thai if there be two heavenly 
bodies, say, the earth and the moon, and that these at a 
known disunce are mutually eaerthig a certain attrac- 
tion or drawing each to the other t then, if the distance 
be doubled* the inBuenoe will only be one^fourtb of 
what it was. If the distance be trebled, then this in- 
fluence will become one-ninth i>f*wlnt it WM ; if 
quadrupled, then onc-sixtcenth Of wfaUt it WSS. Ex- 
pressed in precise phraseology, tlie law of pnvitation il 
that of the inverse square- 01 the (HstaoGei» Thus far 
satisfied the requirements of asiraoomera. 

It is remarkable how much of the utiliaed informa- 
tion men possess ha« been derived firom the obeervationa 
of astronomers. The mechanism of the universe was 
known before Harvey discovered the circulation of 
the blood, or Walt conslruifted a steam engine. The 
astronomers seem to have been the pioneers of every 
branch of human knowledge. The Old and the New 
Testaments open astronomically. " In the beginning 
God created the heaven and the earth " (Gen., 1., i). 
" The wise men from the east came to Jerusalem, saying, 
where is He that is born King of the Jews? for we have 
seen His star in the east " (Matt., ii., 2). 

It must be remembered that the science of astronomy 
in one important rcfrpcA differs from all other sciences. 
Astronoiiitrs nrn observers only — they ascertain causes 
by V, .-vitlnn;^ clktts. They cannot interfere with or alter 
the c.iu^Ls ;t» operation. They cannot make experiments. 
1 hat m.-iii iif**"'"cJ too mtith upon the powers of his 
astronomi.. :<1 fiicnd who, li;ivin ; ir.\it(-d him to bring 
some of l is iiLquaintancc to t...;c .ir. tdipse of the moon 
by the .11 1 cji" a telescope, and, arriving too late, assured 
Ihoie who accompanied him that the astronomer was not 
only a pcrson.il friend, but also a very kind-hcnitcd 
man, and he did not doubt that the eclipse would be <!one 
.'ii;,"nti jr. r.rdi r ;l'..it tiu-y might sec it. '^'ut upon the^id 
ob!.t;rv.'rs .ill experimenters crc(5l their f.i'jncH. 'I he 
gigantic ri:id uncontrollable phenomena, ;ind nil the laws 
of file universe of planets— of the ebb and flow of the 
tidc^. of nielenroloiiy, of tcrrcitri.il nirkgnctism nnd its 
connection ^villl tile sun, .ire tiie rcsiil-.-i of observ.-!tinn. 
They could ntver have been l:nu'.v[i by expeiiun.nt; 
indeed, we could not .so interfere \v:tli llicm as tu lunke 
an experiment. Remember, exptriircnt is an inter- 
ference on our parts, and a re directing; of energy into a 
new channel, in order th. It th.it in.iy b-' observed which 
cannot otherwise be oh-rrved. Iknce, if wc wish to 
utilise obs!.'rv,H:on it mi;'»t be by the adaptation of an 
experiment in the presence of an oH«scrvation — to con- 
trive, in fait, a !;\ «ttfm of app ifa!i;>i which may enable 
us to take ob!-crvation«, and at the hanietimeto so control 
tlic elements of an e\;ierir-.ient as to bring tbom Wtthin 
the ranj^i" oi (>ur means of tibiervation. 

Suel) comb n.-3;ion of exper;mcnt and observation is tO 
occupy much of nnr attention tlii=. cveninc^, at on the 
records of these men -Civendish, At^^•ood, Kater, Sabine, 
and Baily, e«p«ci.illv C;;ptain Ileniy Kit. r, are b.iilt our 
svsteri of riif.i'.ares ami weij^bit'-^ for to tlum we are 
indebted for what n-.utl constitute a court of final appeal, 
slioiibl tlie time ever come when our pre^i nt standardti 
bein^ totaUy lost, it is essential to re-establish ihem. 

The energy of gravity is peculiar, and differs from 
tliose other energies with which we are to be concerned, 
in that it seems inexhaustible — its power is not proj-or- 
tioned to the work it does. hW other cnrrj;ies are in pro- 
ce?s of exhaustion by work vvhen th.'it work is n-.e:\siired 
by motion; nut so gravity. luiap'.ine a lir;_^e bail, and 
a second smail one. wf,ich [gravitate'; towitd'. it - the 
number of these small balls may be increased, and still 
the influence of gravity on each ball is as intense as 
though there was only one small ball; no exhaustion 
from work done nffieAe the encigy of gravity, end yet it 
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not to bm any power of recouping lie expended 
encr^ei. There ii no elasticity about it--'at least, none in 
the bands of men. 

For example, we can, in food, avail ourselves of 
attnity, and so, thiongh the agency of awimilation, 
revive the energies of an exhausting vitality. Elec- 
tricity can, upon a system o( relaySi or ■pMi its extra- 
Ofdinary property of induction, renew at a distance, not 
only its pristine vigour, but an ener^ many-fold 
greater Aan Its ori^nat one. Light can have its tnten- 
■Iqr wri Mti^ NMored 1^ beat. Gravity remains in 
its satitBffiiicBa. True, we believe that vitality, affinity. 
eleAricity, light, and heat are independent of. and beyond 
Ibn InJlncace of, gravity ; yet we know them not— 
W9 cannot faring them within the ken of onr senses, 
oxcept when they are aitodatod with what owns the 
dull, dead, inert, and yet powerinl influence of the 
energy of gravity. Par all tneans yet employed have 
fitiled to develop or deleA the presence of these im- 



i in a ferfut VOCUHm. 

This faft seens to give support to the suggestion that 
the "potential energy of gravitation may be, in reality, 
the ultimate cnsted antecedent of all motion, beat, and 
light at present milting in tbe tialvffie." 

The mode in which we estimate or measure i^ravity ls 
.peculiar. It is the only one of those energies with 
which this course of Cantor kAurcs has to deal that 
tells its story upon a scala-beMil or spring balance. No 
concentrated rajrs of a tropical mo have ever caused an 
appreciable deviation of the most ddicate balance ; 
neither light nor heat inwartel to a body i» 9aa» has 
ever required tlw fradkhm in a gMUanit to be added to tbe 
other scale-pan. But, when gravity ia concerned, we 
cannot add th« most minute micraseopical molecule with- 
out having the equilibrium disturbed. 

Gravity alone, of all the imponderables, rises up equal 
to the burden laid upon it. Its power teems to increase 
with the amount of matter Involved or work to be 
done. The more required from it, the more it does. 
You cannot overburden it. An avalanche of rocks or a 
gossamer thread are equally the playthings of gravity. 

For the purpose of theje Cantor ledlures, the law of 
(^r.ivitation which binds the planets in their courses is of 
little concern, unless we find that the same law butds 
the material elements with which we are concerneJ. 
The question whether the influence whose law Sir Isa.ic 
.Newton so clearly propounded resulted from an unknown 
and ungovernable something, resident and ccnsraliscJ, 
as it were, within the planets, or whether it was a 
property of every molecule or group of mok-cules, was, 
not set at rest until Nevil Maskclync, tlie Astronumer- 
Royai at Giocnwich, went to Mo'.int Schicliallien. in 
Perthshir-j, :ii ■77;, t calculate the (Jensily of the c.irth. 

The mountain ul Scliieh.illien liis vciy steep sides. 
Mr. Maakelyne susper.deil plumb hnes from two oppos:le 
and nearly vertical tidcB. Now, if ihoic plumb 1 ncs 
deviated from what or.c may call vcrticality. thi y would 
have been caused to deviate by the attraaioii of 
tbe mass of the tnountain. Thus Maskelyne examined 
this~-hc had an instrument by means of which he 
could, by observations upon the siais, determine the 
exad direction that tlie plumb-line should take, and he 
found that the strings did not take that d;rcil":ion. Having 
done that on one vertical side of the mountain, he 
repeated the experiment on the other side, and found 
that the deviation there was opposite to tliat which it 
Was on the first sidi-.' Having determined that these 
Strings no longer followed the \citical, be formed an 
estimate of how much this mountain attraaed the plumb- 
bob at the tnd of the sliinj;, and so arrived at a conclu- 
sion that each panicle of matter docs attract every other 
particle. This was the first approximation to an csimiale 

• The deration »a» noltd by ■ xeoich-stOor, and after makiac the 
tequ<Kitc corrcnions there WM lifi an allraftioii which CSSScd the 
two lino to be drawn totcihcr,S0 ladsdiog sa sngk of tS lieoiuJa 
ilM to UM ascwMaia. 



of that which forms a very important element in connexion 
with other experimenu. We may here state that in cer- 
tain regulalor-clocks the makers put the single weight 
in the eonier of the case, so that, being removed to the 
greatest distance, its influence upon tbe pendulum-bobt 
similar to that of Scbleballlen upon the pinmb-bob, may 
be the least not^hle. 

This, thM,.catab&sbed tiw faA that the power whose 
law Newton discovered was no gnome resident in eoase 
mysterions temstrial centre, bat was a property of every 
molecule of matter, and conld not by any means or con- 
trivanca he aeparated from those molecules. Whether 
this property be within the molecale, or only in what 
may be calMd the atmosphere around the moleenlet maj 
be Mft to those who arrano;e theories. 

(To be eoDiinued.) 



NOTICES OF BOOKS. 

Third Annual Rtpvrt 0/ tht Deputy-Maiter 0/ (A« ifiiif, 
187a. 

In this oBclsl report, with its Cmirtaeo appendices, vre 
meet with a variety of important information. Welcaro, 
ISgr inatance, that the " machinery of the Mint vnk «»0« 
atruAed between the years 1805 and t8i6. sine* wklcb 
time nearly every appliance of minting in other coantriea 
has been gradually changed, while in this conntty but 
little advance has been made, and the result la that, 
although the English Mint is bound by law to coin wkk 
much greater accuracy than foreign mints, its mach{neiy 
is less efficient than that of even the least well appointed 
mint in Europe." That such a state of things is not 
creditable to a country which boasts of being the fruitful 
mother of mechanical improvement will be readily 
admitted, and we have not the smallest doubt that such 
impediments are a " constant source of anxiety" tO the 
Department, and of ncedl< ss expense to the nation. 

The differences of assay re;u>i;s come very naturally 
here under i.olice. Wo lead that " when the reports of 
the Assayer of th.e M i nt, by \'. I'.om roM i nnrjts imported 
for coinaj;c are as^aveJ, do rot :ij.;-ee with those of the 
Iradc-assaycrs by wlmJi the irii;nU are accompanied, tl'.c 
former almtjst invariably indicate the j'rcsence 01 le&S gold 
than the latter. " It is a f.iCt hut too well known to the 
initiated that lar^e operatcirs :n buliion generally press 
tlie a»sa>er to give hiph rctiiri'p. If hi-, feciinj; certain 
that he 18 ripht. declines to "couk" his results, they 
withdraw from him,. their pationa;:e. Thus a class of 
"high" assayers have sprung up, whose reports very 
naturally do not agree with those of the Assayers to th* 
Mint. 

The .Annual Report gives some curious information 
concerning the coinage of other countrieK. We learn 
that in Japan the m:nt is being placed upon an improved 
footing, and that larpe sulphuric acid works, under the 
direAion of an Bn^ish tnperintendent* are in course of 
ereAion. 

The most interesting portion of this pamphlet is 
naturally the "Memorandum" r f Mr. Roberts, the able 
and energetic Chemist to tlu' Mint. According; to this 
document, 30,314 asssys hsw been made during the year 
— 19, '('(^ of Rold, and 10, 8^8 of silver. The amount of 
"brittle Rold," set a-Nide as unfit for working, was 
17. OLIO ozs., wlr.lst, dur:nf; the year tefore. it was no less 
than 40.01X) Oii. Mr. Kaberts is enabled to state, as the 
result of his experience, that the "chlorine process" for 
touijhenm;^ brittle ^;o'id is the most elTeCtual method 
hitlierlo devised. 'Ihe new process o: spectroscopic 
assaying devised by Mr. J. N. LockNer, F.K.S., has been 
expeiimentally tested. Nlr. Roberts is of opinion tliat the 
u>e of th.c speclrcscnpe for qii.iutitativf analysis well 
deserves careful exam: nation. lie stales that, uhiUt th.e 
existing method — the gold-patting a&say— " aflbrds results 



Digitized by Google 



C'HiMicAt. Nawt, I 
Auguit J, 1873. I 



On Butler. 



which are trustworthy to the 11 0,000th part of the weight 
of the Assay piecp, :n the t x^iniination of a series of gold- 
copper alloys by nicins of the ^pedlroscope differences of 
composition n.oie minute tlisn the i io.oooth part can be 
readily di5t;nf;i:ished. By the Rpcaroscopic method, too, 
the valat; of the apsny piece can be determined in a few 
methods, whilst an .'is<.ay by the ordinary method can 
hardly be completed in less than two honri. Mr. Roberts 
does not describe the exaift method of BMipidatioii, wbich 
has not been finally decided upon. 

Traces of gold, enough to render their wpuation 
remunerative, have been found in the worn-out silver 
coinage, and in this manner 81-27 ozs. of gold have been 
recovered from 117,048 ozs.of old crowns and half-crowns. 
Among the appendices is an interesting, but long, cor- 
re^ondence 00 the preparation of new tnaJ-plate» of gold 
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which fuHowcd several otbcr letteta between ut OQ dilSu'- 
cnt kind* of fats. Ultra ttr^mmmut. I baiw aeM 
nothing yet 10 disturb my vicwt. or throw any new light 
on the matter; but I do not like my labour* to be 
aliogelber ignored, notwitbitaading it ia twelve yeara ago 
since my communieatioas were made In the CMBMiCAt. 
Nswa.— I am, Ac, 

JoBK HoasLBy, P,C.S., 

_^ , ^ Analyst to the CoQBty of GloocMtcr. 

(.neUcnbsin, July i% 187;. 



CORRESPONDENCE. 



ON BUTTER. 

To the Editor 0/ tht Chtmital Nnu. 
S18,— I cannot agree with Mr. Martin Murphy thil the 
fat globules in milk have no "envdoping titiue or 
coating." A drop of raflk nnder 'the aucroiGope— 
ming i-5oth focal length— shows tbe f«hl ftitt of capsules 
containing fat, with a imall proportion offinMoU globules, 
some being very mlnnte. When tnated with aeetie acid 
the globules coaleice ; bat ebiaiofonn doM not dietolve 
the Tat in the eapMtei wiihoMi agitation, wbilat the free 
oa globniea instantly vanitb into tint liqnid^I am. ftc., 
_ „. , . ^ CnMLn A. CamaoM. 

ON BUTTER. 

Tu iiii Editor of tht Chemical News. 
Sir, — In addition to the methods for the detcdiion of the 
adulterants in butter, which have of late appeared in the 
Chemical News, would specific gravity not be of im- 
portance if carefully applied ? Supposing a portion of 
cotter was taken, melted, raised to a temperature 
sufficient to melt the bodies resulting from a mixture of 
pure butter wi;h an adulterant — so that their specific 
gravities could be compared at the same temperature— 
and its specific gravity taken. 

kfakcmixtures— Bay with i to lopercent oftheadulteraat 
and pure butter ; get these to the same temperature 
ascertain their specific gravities, compare with pure 
butter, and note the difference. 

Specific gravity is very nseful in many such examina- 
tions. If any one has tried experiments of that nature on 
butter, and if it would not be too much to ask, I wouId« 
through curiosity* like to know a little of the reralta.— 
I am, &c., 

OlonoB AUTOM, 

Lmtioa, July 22, 1873. 

THE BUTTER CONTROVBRSy. 

To the Editor 0/ the Cheinicnl AV-rj. 
Sir. — With all due deference to Dr. Campbell Broun, as 
I Vs.i--, 'o ii;i;J. I;jn;-cr in the field on this suhjedl than 
Dr. ballard, it would have been but courteous if he ha I 
begun at the beginning ; as Dr. Ballard himself in his 
paper (see Chemicai. Nkws, vol. iv., p. 283) alluding to 
my communication (vol. iv., p. 230), as also in 
vol. iv., p. 309, admits that I was about tlic first to pub- 
lish anything like a satisfaflory tent on the subjeA ; and 
in that very paper (vol. iv., p. 309) I called attention to 
to wH tm eofk chataAeiiatica of bnttnr and lard, after 
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ComfUs Rmimt Hthdamadttires det Sienea d$ PAtaitmt* 

dft Sciences, July 7, 1873. 

Heat of Combination in reference to the Solid 
State; a New Thermic Expression of Reatftions. — 

M. Berthclot. — .\ thermo-chcmical paper. The author 
givesan account of the heat of solution of monobasic salts, 
includ.ng formiatcs, acetates, benzoates, picrates, nitrates, 
chlorides, bromides, iodides, cyanides, : of the hibaHic 
salts, sulphates, oxalates, tartrates, and Luibi r r;ti He 
then examines the relations between tbe heats of solution, 
the formation of crystalline hydrates, of acid and doable 
salts, the reciprocal displacement of acids in salts and 
valine double decompositions. 

New Isomer of Valerianic Acid.— C. Friedel and 
R. D. Silva. — ^The authors have in a former communica* 
tion described pinacolic alcohol derived from ptnacoline 
by hydrogenation, and have announced that the oxidation 
of this alcphol reproduces pinacoline, and that the latter, 
in turn oxidised b^ bichromate of potassa and sulphuric 
acid, yields an acid isomeric with the valerianic. They 
have since continued the study of this acid, which tbey 
have named pimaik. They obeerve that it hai a con- 
siderable resemblance to tbe tiiaethylacelic acid of 

Bootlerow. 

Mode of Decomposition of Explosive Bodies, Com- 
pared with the Phenomena of Supersaturation.— 
P. Champion and H. Pellet.— The name of explosives is 
given to compounds or mixtures which under various 
circumstances liberate a volume of gas whose rapid 
formation causes an explosion more or less powerful. In 
certain casjs, as in the powders of which common gun- 
powder is the typf, the explosion is derived from 
combinations bctwctn the elrmeni.i which compose. In 
others, as in the substances of indefinite composition — 
such as the ctl'.ers of the mono-atomic and poly-atomic 
alcohol* f ; I I ,,tcs, tlie compounds of nitrogen with 
several non-mctailic elements, &c. — the explosion results 
from the violent separation of the elements. This 
(Kfinition appears limited to a restriifled number of 
phenomena, whence tt'.e authors t:ave concluded that, in 
order rcspciiivcly to distinguish bodies with rc^'ard to their 
rapid decomposition, a classification into stable and 
unstable would be more appropriate to this kind of 
phenomena. From this point of view we might designate 
as un&tabla tlie bodies or compounds in which the equi- 
librium, if broken in one point and under given conditions, 
determines the immediate decomposition of the whole 
with a rapidity and an tvolotion of beat depeadiBc 
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Chemical Notices from Foreign Sources, 



on the nature of the body and on the circumstances to 
which it is exposed. A great number of un&tftble bodies 
cko manifest their change of state in different manners, 
dther by a rapid decomposition giving rite to a true 
detonation, or by the more gradual separation of the 
component elements. Dynamite and gtin-cotton, >vhich 
can be decomposed by ignition, flame, or a violent shock 
(such as that of a detonator), present astiilcing example of 
these fafis. The name which tiie authors propose might 
aibo be extended to modifications of the physical state. 
It is now only one step to compare the luistiMe state of 
eqailibrivm of explosive compotmds with that of taper* 
sattirated tolntiont, as Qernea bat done. The authors 
have sought to establish precise analogiea between the 
phenomena which accompany the dilfaicnl modes of aflion 
of sttpersatttcbled solutions and of unstable oompoondt, 
among which they have seleded dynamite, on account of 
the fadtity with which it nadeignes deeoaapositloaa of 
difleient grades. Supersaturated tolutioat may he con. 
ttdered as unstable compounds of water and of a hydrated 
salt, in which dissolution is ellieAed W contaA of a crystal 
of the tame salt or its isemonha. This nyaial lepre s enta 
the detonating primer which eflsdb the rapid decomposU 
lioa of nitro-gnrceriae. In ladk, whilst a few decigrammes 
of fulminate of mercarvinduee the ezploeioo of dynamite, 
iodide of nitrogen, snmcient in quantity tobemeebaaicaUy 
equivalent to the fulminate, is unaole to explode the 
dynamite. In presence of a suitable charge of fulminate 
oi mercury, dynamite explodes, whatever is its quantity 
and whatever may be the form of the containing veiseel. 
A sniBcient weight of sulphate of soda, at ordinary tem- 
peratures, determines the crystallisation of supersaturated 
»ulph.itc even in those cases of "desensibilisation" which 
will be ex.imined below. The diameter of the tubes 
containing the sulphate of soda, and the shape of the 
recipients, are without influence on the speed of crystal- 
lisation. A supersaturated solution, enclosed in a tube 
with several elbows and having a length of (8 contimi.'trcs, 
has crystallised in the same time as a siniiUir s.oliilion 
placed in a strai(;ht tube of tlie same Ici-.gth. If the 
primer is insufficient, thu dynamitt.- untlcr'^ocs niertly a 
partial decomposition, and in certain casts liocs r.ot ignite. 
On U9 patt, S'Vipersaturated sulpliaic (j( .soda prcitni^ 
diffric-nl crystallisations, rocMblin^ the modes of adlion ! 
of tlie punier. bi.ipi.isal^tali:d iolulion.s civstallising i 
under the icitluence ol particles of sulphate of soda con- | 
tainc i in the air, y -Jd long crystalline needkii. Il, on , 
the contrary, vol-ii-iiinous ciystals of sulphate of toda are 



jnlioductd into liie tulutiuii. 



confused crystallisation 
.">r partly broken. The 



crvsSil 

rt bodv in excess (silica, &C.) to nilro- 
>■ maJi!u-s i;s sensibility, andlrai-.^^r'orms 



prevails, and the 
addition of an in 

f;lycei:ne complete 

it into a compound winch even resists energetic hiicks. 
A correspnndin;; result is obtained with supersaturated 
jolutiona. To 50 c.c. of a supersaturated solution of 
animate of soda were added— 

* Cr>&ta]Usalion, caused by 

' — wpheric Dust, ia 
iBcAcd in — 
Seconds. 

37 
41 
40 

51 

62 



Water, 2 grms , 

Glycrrinc, 2 sjrms. 
Cl loride of Muliun^ 2 Rims. 
K trate of potass.n, 2 >;r;ns., 
C obotiate of sod.i. ynns. . 



Sulphate of ammonia, 2 grms. 
Sulphate cf »oda, 46 gtmt., in 

water, J2 f;rms 

Rcplacmj; th.c pl)-cerine with synip 

<5f suf^ar, too i^rn-.s. ; water, 50 ( ?j 
Glycerine at i .:-5 c.c. ; super- \ 

saturated Milphate of soda, 25) 
Water,-; grms.; sulphate of soda, ^ 

^6 grms., saturated with car- ^ 

bonate of soda j 

If, to 25 C.C. of a solution of supersaturated sulphate of 
lodai we add tv$ ex. of a solntion of oitiau of potam 



«4 
"4 

177 
360 

900 



saturated in the cold, the mixture can be left exposed to 
atmospheric dust without cffeA. CrystalHsation can only 
be induced by the dire A introduction of i>ulphate of soda 
in crystals of an appreciable bulk. Theaddition of foreign 
bodies ads, therefore, in a similar manner both with nitro- 
glycerine and with supersaturated solutions, which results 
from the separation of the molecules, and the difficulty 
which each experiences in undergoing the influence of the 
neighbouring molecule. As to the aaion of temperature, 
by reason of the very nature of the ^enonsena between 
which it it aought to establish analogies, we comprehend 
that their action must be inverse in the tWOeasce,in order 
to give place to comparable phenomena. At low tem> 
peratures the exploaive power of dvoamite, and of 
explosives in general, dccnasci notably, whilst, in (be 
same conditions, the iulabili^ of supersaturated solutions 
augments rapidly. A diai;ge of ors c.c. of fulminate of 
mercury is witheat aftioa upon dynamite at 75* cold. A 
sttpersatorated tolutlon of sulphate of soda, placed in a 
tube, crystallised in 39 seconds at a temperature of 
iS*to whilst, at S*,the crystallisation was completely 
elieAed la 19 seconds with the same depth of Squid. A 
simitar inversion of results was again produced on intra, 
ducing into a supersaturated aelntien a pulverulent body, 
and if, reciprocally, the siUca, which serves as an absorbent 
for nitro-glycerine, is replaced by any solvent. Wood- 
spirit, added to nitro-glycerine in the proportion of 4 to 
i per cent, prevents it from exploding, but, in this caee, 
the very nature of the body is seriously modified. On the 
other band, the presence of a sufficient quantity of an 
absorbent, like silica, prevents supersaturation. In these 
experiments with dynamite, the nitro-glycerine may be 
replaced with any analogous cotr.pound, such as nitro- 
glycol, nilro-crylhrite, &c. The foregoing series of fadls 
appear to the authors sufficient to establish a dirc^ 
relation between the phenomena of supertaturation and 
those presented by explosive bodies. 

Transformation of Succinic Acid into Malclc Acid. 
— M. E. Dourgeon, — M.ileic acid has been converted into 
iikiccinic acid in certa:n phases of fermentation, and the 
same transformation is elTefled in an analof^mrs manner 
and more re^'ularly under the influence of !i\ droL;i n. The 
author has observed an inverse reaif^ion whilst exaniining 
the ttT<-c~is of heat upon the succinate of siUrr ; [virt of 
tiiis Fait is spltl up into silver and niak'tc acid, according 
to tlie folhv.ving equation: — C8H4Ag20s=- Ag,-t C'sH^Ofl. 

Aiftion of Chloride of Benzyl upon Naphtbylamio.— 
Ch. FrotdandE. Tommasi. — On causing chloride of benzyl 
to readl upon naphthylamin in heat, in presence of a smul 
quantity of zinc-powder, the authors obtained a compound 
isomeric with cresyl-naphthylaroin, but differing from the 
latter in the substitution of an equivalent of benzyl for an 
equivalent of cresyl« Bensyl-napbthylamtae melts at 
66* to 67*, whilst Its Isomer oielts at 79*. Its oompoaitieii 
is^ 

Carbon Br 39 

Hydrogen 7-20 

Nitrogen 5-34 

Experimental Researches on the Adtion of Nitrous 
Oxide Gas.— K. Jolyet and T. Blanche. — A physiological 
paper. The authors conclude, from their experiments, 
that pure protoxide of nitrogen cannot maintain the 
respiration either of plants or animals. Seeds refused to 
germinate in an atmosphere of this gas. 

Crystalline Forms of the Lanarkite of Scotland. 

All. Schraud— The crystals measured by the author 
contain no more carbonic acid than those miilysedhj 

Pisani. 

New Clinical Rese.-irches on the X^ocalisatioa, in 
the Ar^tcrior Cerebral Lobes, of the Alftion by which 
the Brain Concurs in the Psycho-Physiological 
Faculty of Speech. — M. Bouilland.— The author distin- 
guishes two centres in these lobes — one having reference 
to the aft of ptonunclatton the other to the words them. 
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Optical Telegraphic System Realised, during the 
Siege of Paris, by a Commissicn Appointed by the 
Oover:ior. — M. Laussedat. — This gives the contents of a 
sealed packet deposited with the Academy in April, 1873. 
(An Italian jonmal has recently described a similar 
syatem to that experimented with during the siege). The 
principle of the apparatus ir thi»— Conceive two telc- 
scopei, ab and a'b', direAed towards each other lo that 
their optic axes coincide. Behind the telescope a't\ and 
near its eye^pieee is placed a lifpit. th« Huns of a 
eaadle. If tlw distance is not too great* and the observer 
looks through the telescope ab, he will perceive the Image 
of ifae flame as a bright point. If the distance between 
the leleacope is iacreasedj it will he neeeisaiy to increase 
the inteMily of the luminans source, or the aperture to 
the objeAives. The brightness of the image, as seen 
thrangh ah, depends 00 the elctncats now neationsd 
(intensity of sonrce, distance, aperttur^ and on the state 
of the atmosphere. A screen is insetted and whbdfawn 
at proper intervals, being wotksd with a Morse instmmeot. 
The signals are tendcfcd invisible to all but the operators. 
Soch apparatus was fumMied to none of the Pans forts ; 
themauBnira ditlance was that between Vakrien and 
Fort de Nogeat, 20 kilometres. A balloon left Paris in 
December, during the siege, with apparatus for eonneifling 
Paris thus with the provinces ; and Liuajous gives a 
report of the attempts made, in some cases with success. 
The system was successfully used bjr iny (aed with suo- 
light) in General Chanzy's army. 

Constitution cf the Suaandtbs Theory of Spots. 

— M. Vicaire. — Reserved. 

The Cyclones of the Sun Compared with those of 
onr Atmosphere. — M. Tarry.— M. Faye, instituting a 
paraltclism betwe^jn solar and terrestrial cyclones, assorts 
SI movement of rotation from above downwards. The 
Italian spediroscopists deny this descending movement as 
icgards solar cyclones. The present writer asserts that, 
in the terrestrial, the rotatory aSpitatioB is from below 
upwards. A whirlwind sucks up trees, roofs of houses, 
the water from ponds, &c. A cyclone passing over Sahara 
raises great quantities of sand, which afterwards fall, 
frequently, on the Mediterranean and in the south of 
Europe. Further, if the air were sucted down, it would 
become hotter as it descended, and the vapour it contained 
would not be precipitated in form of rain ; now the passage 
of cyclones is always marked by heavy rains. This error 
of M. Faye'sdoes not, in the author's opinion, vitiate his 
theory, which M. Tarry only wishes to put on a firmer 
basis. The cyclones in the sun suck up first hydrogen, 
then denser matters. The metallic vapours are condensed 
fa the colder regions, and fall back in liquid drops to the 
Inteiior. All the fads urged by the speAroscopists against 
If. Faye's theory become arguments in its tevour« if we 
only modify the theory as stated. 

Some Details of the Earthquake of June 29 — M. 
Fonvielle.— The centre of the catastrophe was in tl.e 
Marino valley, in the di&trid of Vitturio. '1 wo days 
before, the lake of Santa Crocc suddenly (til sevcr.d full, 
and rumblings were heard in a village 011 the iiouh side 
on the 28th. Some streams which cmkii and leave tiie 
l.^iki; bt.c.iir.e n-juJdy after the e.nitl;q.ijkt.', or;i; tiikifg a led 
cs-dau;', as of blood. The chiirc :ji:s Luiit;:u:cd j. j;aud uiany 
people, .illd St:i.cf.il WEIL" l.diL- 1 ' ' " 
tclegrajl-. 1:iil-s ucitf biuke:i at 

L'rc.it vKlt;n<.t: of ij-iLii...lion. 1 he eartt. q J.iko was filt In 
l:;ily. in GLTitKiny, in the Tyitd, nnd even ns f,ir as 
Miit.itli. A vury violent whirlwind appeared .it Vienna at 
%\;tt same time, carryisg od tbe captive balloon to a 
distance of 30 kilonctces. Other detmls are given. 
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Rcvtii SiUiiitfi^ui «'i ill i-itnuc ti de i Etrangir, 
July 12, 1873. 

This number contains a leAnre by Prof. C. Bernard, on 
Um PotmatioD of Sugar in tbe Liver and kha Blood." 



I La Mottdis, Revui Hcbdomadairt des Sciences, par L*Abbd 
Moigno, Tome xxxi,, No. 11, July 10, 1S73. 

j New Eledtiic Pile.— M. Zaiiwski.— The author takes 
two porous cells, one of which fits very loosely in the 

I other. Into the inner cell, containing the carbon, he pours 
ni'.ric .iciJ ; into the other, sulphuric acid ; aod into the 
outL-ide non piii'jiis containing-vcs&el, fitted up with a 
cylmdi.1 of sheet zinc, a saturated solution of sal- 

j atutnoniav;. 1 l;e .itian^cment of the liquidii is, therefore, 
nitric acid, su!phuiic aeid, solution of sal-ammoniac. 

Artificial Butter.Ord ii.iry fats arc composed of three 
substances — Stear 11, v.hicli is as hard as wax ; marRarin, 
o.*' tl.c cnnsistcnce of butler; and olcin, a liquid. When 
these three are s^-parated by chemical means, the first may 
be employe i for candles, the s:cond for butter, and the 
third for 1 ubi ;c.;'.iii machinery. .\ company is at present 
operntin;/ upon beef-iat, at N"o. 45, Newark Street, New 
York. Ii: t i.te and in appearance the butter thus made 
i s e-:aaiy bnitilar to the best butter made from cows'-milk. 
Prof. I'arof, the inventor, hopes to drive genuine butter 
Completely out t f the niarket. (Margarin may have the 
CO^.sl^tence, but can never pos-,Ls:~ the flavour, of butter, 
which depends up. n small {juanlities of butyric, capric, 
and caproic acids ; very similar operations are being con- 
duced in England, the raw material being the fat of 
hofses obtains from the knackers). 

Albitotsn Obtained from MUk.— M. Schwalbe has 
found that by adding one dti^ of the oil of mustard to 
so gram, of cows' milk, the esseia is transformed into 
albumen. If this discovery is confirmed, it will be of 

f^reat importance in the art of calico pTititing. 

Natural Red Silk. — M. Kuimct ,'cs T.. His. writingjo 
the C lif'.mique de la ScciilS d' AccbytAt'!'. >: . states that, 
by feeding silkworms on vire lia\es, he lias idnaincJ 
cocoons of a ni.ii^rn I; , en t red, arid, t^v < rnph i\ ini; lettuce, 
others of a deep emerald v;re..n. .M . I).lr:;ia de Saint 
(idles, of Vendee, has obt.-oiud ^■.■l; of a 1 1, au'.ih.d y ellow, 
other samples of a fine green, and others a;;ain of a violet, 
by iVedini; the silk'.'.oiins on lettuce or on white nettle, 
ide poiiMs out tlut the sjilkwot ms must be fed on mulberry 
leaves when younj», and suppl.c 1 w ith the vine, lettuce, 
or nettle leaves duriug the last twenty days of the iarva- 
stags of their life. 

No. tx, July 17, 1873. 

Cure for the Bites of Gnats.— Claude Collss.— Tba 

remedy is the application of sin.ipised paper. 

Mcaits of Accelerating the Germination of Plants. 
— Dr. Grouven. — The seeds were steeped in an aqueous 
Violation Of nitrate of potasta, containing 5 per cent of tbo 

dry salt. 

On Silica. — Dr. E. Robert. — Observations and specula- 
tions on tbe formation and transformation of siliceous 
minerals. 

Prepsrtiss and Uses of Kie8efite."A paper, cxtraaed 

from toe SeitHfifte AnurieoH, on the commercial applica* 

tions of the St.nssfurt salts. 

0::okerit Candles. — Ozokerit is ftrur.d in beds in the 
sandstone of Slanih, in M'ddavia, in the r.' ii-.iiboiirhood of 
mints of coal ar,d of i o." I, dt : it ha'? also Lci. n d .scovered 
in the Carpathian:.. 1 lie matin.d in its crude state is 
brown, greenish, o: yello .v ; :i is translucent .nt th-? ant;les, 
and Its fi,iciiiie is ic ino.is. It ;s natt.r :dl)' brittle, but 
wiien softctted can be l,:>c."ii',cd ld.c vva.x. It blackens on 
exposure to the a r. It becomes negatively clettricon 
fiidlion, and exhalcH then ilic aromatic odour of a hydro- 
carbon. It melts at the low temperature ol Its 
illuminatinr; power is such that 754 t.'ulo rit c.iidles give 
a light equal to Mi-it of par.-tTm, or i tyo of v, a\. 

Explosive Antimony.— If a slip ofcopptr is attached 
to the negative pole of a battery, and a slip of p latinum 
to the positive, and if these two eleArodes are plunged 
into a lolutlon of chloride of aottmony, tbe latter «et« 
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ii deposited upon the copper in a brilliant layer. After 
having been well washed, the antimony, which is very 
brittle, is detached. It detonates violently, with evolution 
Qf light and beat, if rubbnl in a mortar or strucit with a 



PftpMmtiOB of BtttBii againat Motlw.— Oc. Reimann 
fHOBiiDciidi to atcep lbs ttiiBi for twelva hours in the 
followiBg tolmioB Dissolve in hot water 4-534 kilos, of 
aliiiB and 9*6$ kilos, of acetate of lead. Let the sulphate 
of lead settle ; dtaw off the clear liqajd* aod add 818 litres 
it water in which a Cttle isinBlaia has heea dissolved. 
After steeping, the goods are vied and finished la the 
ordinary manner. 

Mineral Caoutchouc. — This remarkable substance, 
which is now imported from Australia, is found at Coorong 
in thin layers. On .tn.iiysis, it appears to have a fsoaric 

rel.ttion u lth petroleum. 

Alcohol from Mosses and Lichens. — This manufac- 
ture has spread from Sweden to Russia, and is now carried 
on upon a large scale. The produce is considered of good 
((oality, and is obtained to very great p.dvantage. 

No. 13, July 24. 1873. 

This namber docs not contain any oHgiaal dienical 
natter. 

ZtHukrift fur Analytitthe Chemie. No. i, 1873. 

Deterasituitimi of Phoaphorie Acid in Baker Goano 
and Sinflar Phesphatic Bodiea.— C. Gilbert. 

Appendices on the Same Sttbjedt.— R. Fretenlflsi 

Max Maikcr ; G. L. L'Icx. 

Experiences in Chemical Jurisprudence. I. De- 
teAion of Prussic Acid.— Heine Struve. 

Detection of Grape-Svfar along with Deslrfne 
and Similar Bodies. 

A Method of Determining Sulphnr of General 

Applicability.- ,\. S.iut'r. 

Precipitation of Magnesia. — F. Mohr. 

Contributions to the Qualitative Bzamtoatton of 
the Vinc-JLeaf.— C. Nenbaoer. 

Compatative Deteminationa of Alcohol.— A. Kraft. 

Analysis of Nickel asd Cobalt Ores and Furnace 
Products and on a Convenient and Accurate Method 
of Separatiaf 2)nc from Michel and Cobalt.— R. Fre- 
senius. 

Avoidance of Fxplosions in the Use of Apparatus 
for Generating Hydrogen Qas.— R. Frescnius. 



Buttetiu 4d 1« S0*i*U Prnncusc dt Pk^gnpkie. 

No. 6. 1S73 

Application of Aniline to Photography. -M. Tron- 
quoy. — A solution is prepared containing sulphuric acid 
and aome fjrammts of bichromate of potass^a. A sheet 
of paper i» satufAled with this liquid in the dark ; it is 
alioned to dry, and then pl ice<i under the dL-sign in a 
ffanje. The design is repiodnceil on the pap«rin a straw 
colour. It is taken otn, .im] exposed in a box to the 
vapours of aniline. 13y its riC'uun the bichromate and 
chrnmic .Tirid not rrduccd take a colour waryinp from green 
to blue-viiilft. It is washed in abundance of water. 

Photo-Chemical Researches on the Use of 
Gaseous Developing Agents, and on the Influence 
of the Molecular State as regards Sensibilisation. — 
M. Merget.~The gascous bodies expcnmented upon were 
hydrogen, Kulphido of hydrogen, and the vapoars of iodfaie 
nnd mercury. 

Dark Chamber called " CompoaltlMI Cbaatkber," 
making it possible to obtain a Lwidaeape from 
Separate Positions, which are then Combined in 
Single Proof.— M. Deflubt*-^ aMonnt of an ingeniovs 



contrivance which may probably prove of great importanca 
in landscape photography. 

Modifications of the New Carbon Proeeaaca called 
"ContaA-Mariotype" and Pfaaaura-Maiietjpe." 
—A. Marion.— The new procedure it a combination sub* 
siituUog alom and blendeji papers for the fat^ inks, with, 
out the intervention of light. 



ttchniuhes yournal ven Dr. E. M. Dingier, 

No. ^, iS;). 

Apparatus for the Quantitative Determination of 
Carbonic Acid in Saturation Gases.— U. Waclcenroder. 

Contribution to our Knowledge of Juniper Berriea. 
— B. Donath. 

Note en tlie Determination of ParaSn in Stearic 
Acid Candles.— E. Donath. 

Formation of Vinegar. — L. A. Riichncr. 
Transfer of Photographic Membranes to Articles 
of Glaae, Baathenwara, and Wood.— J. Schnaasa. 

Arekhts in Settneti Phytteatti ti if«tiuftUi$» Jane. 

Absorption of the Chemical Raya by the AtmO* 

sphere of the Sun. — H. C. \'ogel. 



Uuilctiii (III i'Acfldfmlf Roynh- dtt ScitHStt dtS LtltrtS tt 

da B/au.tAr!s iU- lulgique. No. 5, 1873. 
Detivativea of Glycerine.— JL. Henry. 
CMorlniaed Aeeto-NitrOea.— L. Bisscbepinck. 
On Iced Alcoholic Beverages Redttced to Very 
Low Temperatures.— M. Melsens. 

Remarks on tb« Volatility of Cyanie Compottnda. 
— L. Henry. 



MISCELLANEOUS. 

British Association for the Advancement of 
Science.— In consequence of the illness of Dr. joule he 
will be unable to preside over the meeting at Bradford, 
which commences on the 17th of September, and the 
Council have therefore appointed Dr. A. VV. Williamson, 
F.R.S., to the office of President for the year. The (bU 
lowing shows the Vice-Presidents and OfHcers of the 
A»80ciatit5n, as v, c]\ as of the various seAinns and depart, 
menis*. — Vicc Prcsuii-nts t'le^'i the Earl of Rosse, I'.R.S., 
F.R.A.S. ; Lord I!ou^;ht.;:i. D.C.L.. F.R.S. ; Mr. \V. K. 
Forstcr, M.P. ; the Mayiir of I'ratlfoid ; Mr. J. P. Cias- 
siot, D.C.L.. F.R.S. ; Prof. Phillips, D.C.L., F.R.S. ; 
Mr. John Hawkshaw, F'.R S., F.G.S. Local Secretaries 
for the meeting at Bradford— the Rev. J. K. Campbell, 
D.D. ; Mr. R. Goddard; Mr. Picle Thompson. I..ocal 
Treasurer for the meeting at Bradford — Mr. Alfred Harris, 
jun. General Secretaries — Captain Douglas Gallon, C.B., 
R.E.. F.R.S., F.G.S. ; Dr. Michael Foster, F.R.S,. Trinity 
College, Cambridge. Assistant General Secretary— Mr. 
George Griffiths, M.A. General Treasurer — \Villiam 
Spottiswoode, M.A., LL.D.. F.R.9., F.R.G.S. Auditora 
—Mr. John Ball, F.R.S. : Mr. J. Gwyn Jeflrcys, F.R.S.; 
Colonel Lane Fox. F.G.S. The seaioos are the fol" 
lowing t— A. Msthenaiical and Physical Science.— 
President— Prof. Heniy J. Stejdien Sniitb, LLnD., F.R.8. 
Vioe'Presideats— Prof, Balibar Stuart and Prof. Henrici. 
Secretaiiea-Proi; W. K. Clitford, M.A.; J. W. L. 
Glaisher; Prof. A. 8. HersehcU: and Prof. Forbes. 
D. Chendeal Science.— President— Or. W. J. Russell, 
F.R.S. ViccPrttidcflta— Frof. Roeooe and I. Lowtbiaa 
Bdl. Secretaries— W. Chandler Roberu, FX.S.; Dr. 
Armstrong; and Prof.Thotpc. C. Genlogy.-.Presideiit 
—Prof, PbtUips, D.C.L. Vice-Prcaideat— W. Pcngelly. 
SecfMariea— £ouis C. Miall ; William TopJey. F.G.8. ; 
R.Ti^Menian. D. Biology.— Vtce.Preaidcnts— Or. Bedden 
and Praf. Rutberbrd, iCo, Oepanneat of 2eolofy and 
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Botany. Secretaries - Prof. Thiseltor. !^;, i.t and Prof. 
Lawson. Department vi Anatomy ar,d I'liysiology. — 
Secretaries — 11. Kay Lankester and Dr. Pye-Smith. De- 
partment of .Anthropology. — Secretaries — T. W. Rudlir, 
F.G.S., and J. H. Lamprey. E. Geography. — Presidt nt 
- -Sir Rutherford Alcock. \'i i:e- Presidents — M.ijor-Gen. 
Sir Henry Rawlinson and John Rail. Secretaries H.W. 
Bate*. F.L.S., F.R.G.S. ; Keith Johnston. F.K.G.S. ; and 
Clements R. .Markham, C.R. F, Economic Science and 
Statistics —Prt-;ident— Mr. W. E. Forster. M.P. Vice- 
Presidents — Dr. Farr ; Lord Houghton, D.C.L. ; F.Baines, 
M.P. Secretary— J. G. Fitch, M.A. G. Mechanical 
Science. — Prescient —W. Froude, LL.D. Vtce-Preiident 
—A. Bessemer. SecreUliei— K. M. Bmad { J. N. Sbool- 
bied ; H. B.iuerman. 

Quelcctt Microscopical Club.— The eighth mnaal 
general meeting' was held on Friday evening uat, fvfy 25, 
at Uoiversity College, Gower Street ; Dr. BrtiUiwaite, 
P.L.S., F.R.M.S., President, in the chair. The report of 
the Committee for the past year was read, and testified to 
tbm coBtiaoed prosperity of the Clnb, which now mmbeiB 
(70 membert. The Pmidcnt delivered the aaaoalaUraM, 
in the conrse of which ha noticed the progNM of micro* 
•copical investigation in Botany and Zool^gr. ThetaUot 
.then took place for the election d oflkon. Dr. Bmith* 
wnite was re-eleAed President; Dr. Hntihcwi, Mew*. 
B. T. Lowne, T. W. Burr, and C. P. While, ^nce^Pvesl. 
dents ; and Messrs. Bywater. Crisp, HaDea, Hind, WaOer, 
nad T. C. White, were eleAed to fill the cis vacaaeiea on 
the CooHnhMi^ and Mr. |. B. Ingpen Nceaeded Mr. T. C. 
White, who retires jkan the office of Hononuy Secretary, 
owing to the iaciiMM of hie profesuonel dntiw, efter four 
yenri of varendtling and vahuhle eervico. The pro- 
cMdingt tamunated with the arail etttPtnuioiu. 
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ABUOOUBNTS OP provisio.nai, AND 
SPECII-ICATIONS. 

Ah improvtd mt:hoJ c/ e^irbonnin^ [lay, plaUtr. chalk, p jtrus Unm, 
mmdothtr like fotoui mattnals. George Hand Smith, 8, Kouthamplon 
Building,, London. Dccwnbct 34, 1873.— No. $91}. My invention 
rcUlc* to a novel irealmaiit of porout materials uul articlea or objeAa 
nude thereof, whereby they are converted tot* malcriala pot(c«*inc 
propcrtka altogether diScrcat to those pccoUartOlbtMin their normal 
condition. Mjr said invention consists in a proccn of trcaiioe such 
absorbent matrri«ls by first csuiing them to absorb carbon from a 
liquid ccntaiQinij the nme, »ncl then eiptllinf; thic val.tile portipns of 
the carbon ; and ihe said invention is applicable tn the trtatment of 
all iobstances capable of abaotUnc and rcUinini; the carbon. 

Imfrcvtrntnli in ulUiiinf wastt prodncti of chtmical ami othtr 
trotki, IN orjir to ftnJtr the »amt applicable for building and 
itrnclutjl putpoiti. William Mc.^dam, (itatKow, Lanark, N.B. De- 
cember 17, i»72.— No. 3914. The feature of novelty which constitutes 
this invention is the ulifisinc of the waste produifis of soda-ash works, 
alkali, soap, iron, and other chemical works, and convrrting the same 
into bricks or btocka of solid material suitable (or building and other 
■troOaral purposes. 

ImpTovtmtnts in distilling, rvaporating, or concrnlrating laeckarint 
and other iolutions or liqutJj. David Crawfutd Miller, bleacher, 
Larkhall, Lanark. .N.B. December J7, 187^.— No. 3916. The feature 
of novely constituting thia invention is the causing air or vapour* or 

gmaea to pMaiMsBd fhrae^tbeaoleiiaaser lifiddB lobedistilk4 
evaporated, or cMieaalntad. 

Im 
Latt 

cembcr tf, 1872.— No. 3027. The invention conaiala in storing or pre- 
' » chemical Imiinlltietl which, when conbined, produce 
eid gas or othervaiMMn for eatingtushing fire, in two or 
more separate vessels or compartments provided with conneAing 
pipes, instead of combining these ingredients as now cuitomary in the 
case of the "(ire ettinguiaber." The in^edienls, being kept separate 
until they flow from their serariic vessels and unite in the delivery 
pipe, produce the maximum encd^t. 

iaiArovMi«al* i» trttling luiuidt to bi bunud lor iUmmimating pur- 
ptm. B«ma«i« White. dicmUt, and Patrick Ttaew HeadfrTcon. 
miMloe tMvmnnt, Glasgow, Lanark, N.B. (A coamanfcatlea Irom 
Joseph Hale, jun . Cincinnati, United Slates). December 17, 1871.— 
No. 393U. The inveniiun ctnsisls in taking naphtha of a specific 
gravity of about 60° or 6j'^ Baumi, and miaing every 40 gallons of it 
with 4 lbs, pulvtrised ahw, 3 on. camphor,! lb*, starch (Iw preference 
that obtained from pvtatMsk and 4 os*. oil of saaiaftai, The mixture 
ii kept for two or tlMce d»t,r 
which the liv^ part Is 
us*. 



Imfrovtmtnli ta and aptaratut for txlingvithing fire. William 
■ttimcr, maoufaflurcr, Holme Head, near Carlisle, Cumber land. Dc- 



NF.W r:),TION OF MITCHELL'S ASSAYING. 
J ust I Lllished, in 8vo., with 199 Woodcuts, price 31s. M., 

A Manual of Pradlical Assaying. By JoHH 

. MiTCMELt, F.C.S. Foartk Edition, in which ar* incorroratcd 
all tb* recent valuable improvements in Assaying m.ide <n ihii country 
and abroad: including Volumetric and Colorimeinc A»ia\--. nnd iha 
Blowpipe Assays, Edited, and for the most part rc-Hiitten. by 
WiLUAM CaooxBS, F.R.S., &c. 

" The work, as it now stands, may safely be talm a* a guide by 
buyer t nf ores, and by all peritons engaged in the industry of eheiniall 
manuf»<fture." Jfiiiiag Jemnuit. 

London ; LO NGMANS. GREEN, and CO., Paternoster Row. 

phemical Technology, or Chemistry in its 
Applications to the Arts and Maaetoawcs. B* Tkomm 
RiCHABosoM and HtNKv Watts. Steond Bdtiioa, aiustratcd whh 
anneros* Wood Eagravlags. 

Vol. I„ Paris z wi price with more than 400 Uluitrations. 

r ''r*'SlirtJ?'*'S*S? 'J*"' Seeoedsry i>ia*idto«btaiDed from 
Fuel : ProdttAiea of Ugbt: Sacoedsqr Pniitiaa of the Gat Maaa. 

fact tire. 

Vol. I„ Part 3, price ffk, wMi ners thaa jee UlaalratiMB. 

<.j!!^'^*l'SC^S9?^J *«>M»<>*t: ChlariaeaaditsBlcaeMee 
Cnm po a a d st Soda, Pwasht AMtalimetty t Otcase. 

Vol. I., Part 4, price 21s., joo Illustrations. 
•ift!!5^,"!5*JS* SUnnatea, Tungstates, Chromales. and 

IStST: JtitSir «- 
Vol. I., Part 5, price 3«e. 
Pnssiate of Pousb : Oxalic, Tartaric, and Citric Acid*, and Apnea. 
aicMCoatsiaiag tb* latest information aad apacilicaiitwa relatnuE tn 
tkeaMtvialidMBribadiaParU3and4. w 

B*iLLit»e AsD^o., 20, King William Street, Strand. 

fJERNKKS COLLEGE of CHEMISTRY.— 

K.XPI RIMENTAL MILITARY and NAVAL SCIP.NCES 
under the duediion of I'rofesior E. V. OAKD.NEK, I-.i:,S. ic ' 
of the late Koyil Tol) technic Itiititution and the Royal Naval Loilege' 

The Laboratory and Clasa Room* are open from 11 to s ajD. and* 
and from 7 to 10 pij«.4ailr. a ,uaa. 

Especial facilitita for pasMM preparisf he GefwnnMBt sad oiber 
examiDations. 

Private Pupila will And evenr convenience. 

Analyses, Assays, aod PiaAical Xnvesligatioaa coaneAed with 
Patcata, &c..coadaaad. 

For prespe aus. ft c. appt y te Pref. B. V. P .. 44. Berners-strect, W 

qpHE LIVERPOOL COLLEGE ~0F 

CHEMISTRY, 96, Duke Strckt. LtvaarooL. 
Specially OavMcd lotbe Study of CHEMISTKY, TBCHNOLOGY 
and ASSAYING. 
Laboratories open thronghoat Ike Year. 

HAATIN MURPHY, F.C.S , &c., Priocipal (Sveecaser la Ike lata 
Sr. Smkki i>am m usraatti 

A Special Laboratory is devoted to Commercial Aaataacs Of every 
d«sctfpltoa,aad to Mineral Assays. ' 

ManiilBAurcn' aod Smelters' Analyse* and Assays undertaken on 
Contract. . 

PaiMtccs and Inventor* Adviicd and AB*i*tcd. Works and Mines 
lacpcAtd. The ErcAlM ef MamfaftcMn* Pl«it SapcraiMd, to. 
T«BS and Fen tiav modbsats. 

Further Particulars and l-ull Pmipeaus on application te 
t he Principal, Maktin Muktht, F.C.S. Ac. 

2£ZIX)XCJ^Xj •bit •TTOTT^TOIT'g' 

HOW TO USS Stt6CBIIPVU.Y, ' 

AA/^ith safety and success, in all cases of weak. 

• 'O* "rlrits, despondency, lanRtior. exbaDtliOil, COa«iaa> 

tiaa,asnmiiMM, muscular debility, loss of >treogth.appaliH^ACqZb 

WITHOUT MEDICINE, ' 
ot faeaaM to cperietiB appliances or pamphieu issond hp men dtfeld 

of medical education. 
rui: frintfJ initruclioHi and diagramt /«r InvalUt^ 
I'cit free, Itro ttamps, from 
Dr. HAVWARD. M.K t.S., L S A , 14, Vq, k .Street. Portmao Sooan 

L'jndon, W, 

■pietflricity revives thi; failing funtftiona of life, 

and thus imp.\n: tnert y ir.d fresh vitality to the cnhausted and 
debi itstcd eonstiiunon, ar.j in.iy fairly be termed the I-ountain of 
Mealtn. 



well stirred at latcrvalt. after 
'lathMiaaifarfor 



\/fcthylated Spirit.s. — David Smi'th Kidd. 

»i ni^1c",i*'*,j,"c*D"' '^'"imercial Street, Shoreditcb, M.B 



J Also PimSH, FUSEL OIL, and RfiCT. iiAPHTHA 
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AdmHsments, 



i CikhicalNbws, 



ETHER SULPHURIC, 

FOR REFRIGERATORS, ANESTHESIA, &c., 



PURE FOR Medicinal Usbs. 
mHOFiCTDREO BY pyNN & COMPY., 



Al' iMbtn to be r.i^i!rt-=;cd to 



HAHUFACTURIHG CHEMISTS. 

At their 8TIRLINQ CHEMICAL WORKS. 

STRATFORD. 



10, PRINCES SQUARE, FINSBURY. 



FOOT, BARRET, AND TEMPLE, 
BATT£RS£A. 

ACETIC & NITRIC ACIDS. 

MANUFACTURERS OF 

HYDRATE OP CHLORAL. 
OXIDE OP IRON. 

We arc p'^T*'"' '<> supply, on moderate terms, 

HVDRATED PEROXIDE OF IRON (BOG OCHRE), 

SamooBlityMnypHMl tar m io amimlof ttaaottcilcMiwGM 
Companies, ud wbich hat tiven entire Mitiiaaioii. 

FRAN CIS RITCHIE AN D SONS, BELFAST. 

Water-glass, or Soluble Silicates of Soda 
«nd Potash, in UtRc or «n all cuintitieB. «nd either lolid 
or in eolgtion, «t KOBEKT RUMMbY'S, Ardwick Chcmiul 



FLETCHER'S NEW UNIVERSAL 

FURNACE (GAS) 





For Mtl'FI.KS, CRUCinLFS. LAOLFS, and K<•^.cr.^l ri^fpo«e»t 
reijuirinR neither llU^t ncr attention, an;i working; at any required 
temperature v> iih certainty. 

Small lUet for Laboratory work. Large tizca for braaa and iran 
caitiDgt, niwdmg BbMob watte, photo, e n a o w l ll m , MMjl i ig , and all 
emft feaalia are rcqeired MuoHt aoMtant ailanlioii. 



purpoiea 

||onthaBMccnln»aradof iheaafufMcaaannvviayMi Dniriagt 
(od i«eri|«iaaa baa ^ pott. 

THOMAS FLETCHER, F.C.S., 
th BOLO STRBST, WAXSINOTON. 



ROBERT DAGLISH & CO., 

BOILER MAKERS, ENGINEERS, AND 
MILL-WRIGHTS, 

BRASS AND IRONFOUNDERS. 

ST. Helen's foundry, Lancashire. 



Makers cl ever)' deicrirtion c( Chcmital. Ccllicry, Copper Orr, Gold 
M:r.;t K. .mil Cilas» Machinery, iDcludirK C row n, German Sheet, ard 
Plate GUsj Plant, asturpl"'' »ome o( the largcat I'irmj in tngiand, 
Irelif.d, Scutland, and Waler. 

Makcfi of the late»t Imi roved KevoUlng Black .\ih Fuir.iee, 
With Sictncns'a Patent Cae Arrancemcat, and ai uicd in the Manufac- 
ture of Soda. 

Improved Valveleat Air Enrince, and PtitBpe for Acid Fercingt Air 

Aeiiatort, Coinprcitori for CoTlieriei, and WcHon's Patent CUortM 
I'roce.a. 

Cauatic, Cblorate, Deeomposini;. and Oxalic I'ani. 
Gaa Proditccia lor Healinfc Furoacea. 



apa 

Kctortn, Acid. Gat, Nitre. Nitric Acid, and Vitrioi Rciiniag. 
lirrruvci! Str.irr. Supcrhcitctt for ReWI BnBaiagi te> 



lealinK r u 

Pyritet Bomeri for Irish, Norwecian, and Spani»hpr«. 

««, Ni 

Sunc 

Inipruved Steam Sulphur Pant. 
PhetoKTaillia, and other Information, ttippHed on receipt 

of Orders. 

C'^hloride of Calcium (Purified Muriate ul Lime), 
^ total inioluble impuritiea under J per cent. 
CHLORIDK OF KAKIUM (Munate c( Bar>ta), free from Iron 
•ad Laadt total impurities \t aicr excepted, under { per cent 

GASKKI.L, UF.ACON, 4 CO., 
Alkali MANuracTUHrns WiuNKit, I.ANcASiiiai. 

Silicates of Soda and Potash in the state of 
Soluble (?:a«i.otin CONCI- NTKAl KO .SUMMON uf fir = t 
quality, auitcd (or the manuia^iuie ot Suap and oiiicr pi rpoars, 
euppliad on beat terma by W. GOSSA^E and Sooa, WidMa 
Soapaey. Wantagton. 

Londea Afaata. CLARKB and COSTS, lo and ao^ Watar Laaa^ 
Towee Stiee t, K.C.|Wlialloldatocltfaad,fardali»o ty. 

IHBIG COMPANY'S EXTRACTof MEAT. 

—None genuine without the Invcntor'a facainniie in blue being 
on the Trade-ntark label and oater aovar. Para coi ' 
Ueel Tca.exccUaatecoaoaiic flavaanagMack fori 
madediaaea. 
"Pood tec iWaenwa." (UoHtf. 
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T, HOLT & CO., 
makers of pure oil & black soaps, 
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SALAMANCA OIL SOAP, DVB, AND CHEMICAL WORKS, 
V AUXHA LL WALK. LONDON. 

ROYAL POLYTECHNIC — NOTICE. — 
I II! F.NCllANTKn G1.HN. By i,"cci.a rc,. ' ■■ i iclar 
entertainment will l^c continued frir a rt liir-. . Nrw i: ^.^ ieil ii iind 
N.w Eiletfla by the Author. The SHAH, and t;ic PtKSlA.NS AT 
HOMK," with original Persian music ; Mr I I.. KINCi. AtN)ICE 
LECTf KK, by I'rofc-iior CAKDNl-.K. Till I.IGHT.VING CAL- 
CULATOK; Pr fcvsnr HL TCHI.N(;S. T I c DIVEK and DIVING 



BELL. 
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ON THC 

QUANTITATIVE ESTIMATION OF CHROMIUM, 

AND THE 

SEPARATION OF CHROMIUM FROM URANIUM.* 
By WULCOTT C1BB8, M.l>. 



The quantitative •eparation of chromium from uranium 
appean not to have tpccially altra&ed the attention of 
ebeniitt. No method ii Riven either Inr Rose or by 
FrcKBioe. The two metale rarely, if ever, occur 
asaoctated in the mineral kingdom, and the only definite 
artificially prepared compound which I have been able to 
And noticed is the uranic chromate described by Jahn, 
who does not appear to have analysed the salt, though 
Berz«rl :iis— iii(1^ir.i; prob.ibly from the niudL- uf fi)inialioii 
— atti bctts to It a fuimula which we sh<v.ilil now write 
L'.-();.C:<.),. Ht-r^rlius also s'.. ices th.it neutral po'.assic 
tliruu.atc i;ivcs, \vith uranotii i^lilui a ycllov.i'.h biuwn 
picLip-iatc, \\)r.Lii ci:iit:i:i'.>, luth uxiilfi of uranium, as 
Weil as tiironiic oxiiic anJ aLid. This compound also 
appeam r.o! to have bt'cn analysed. 

As the iiietlioJ of f-epaiatint; the two metah to uliich 
I tlnally arrived involves the prcstricc of the chroiiiiuni as 
chrom;c acid, I bc>'an ii;y lllve^tif;atmIl by examiiiiiij; the 
commonly received mctiiods of csti:iiat:ni; thi?* substance. 

Ko»e strongly recommends ib.c method of liir/eluis, 
which consists in rrccipitalir-c the chromic aci i by nicr- 
curous nitrate, and w.ishin^ with 3. dilute solution of the 
•amc 5aU. Ti)e precipitated clironiate is voluminous, and 
has a brown red ctdour when the precipitation takes place 
in the cold, I find tliat a better result is obtained by pre- 
cipit,lting at a bodini; lirat. when tlie merciirous chron.ate 
almost immediately becomes hi^^l-.ly crystalline, its ci.lour 
chanEiRf; to a bnyhl scarlet. It may then be washed w ith 
the greatest ease, and ignited in the i:sual niar.r.cr. It is 
absolutely necessary, in applyinfr tins nieth.o !, that the 
mercurous nitrate used shui:ld be perieCily fiee from 
nitrous acid.- Want of attention to this point led me 
formerly into an error, which I desire to correct in this 
place. I lisve stated in a former paperf that liot solutions 
roust not be einployed, on account of tbe rcdncbon of 
chromic acid by mercmovis nitrate. This reduCt on is 
not due to the temperature, btit to the presence of a small 
quantity of nitrous acid in the mercurous nitrate employed. 
It is easy to avoid this source of error by dissolvinj; the 
nercnry in nitric acid in an open vessel, and crystallising 
the nitrate two or three times, using for solution cTilute 
nitric acid which has been perfectly freed from nitrous 
aci<l by a current of air or carbonic dioxide. 

To teat the method thoroughly, the following analysea 
were maide with pure pouatie didtromata : — 
1. Salt precipitated at a boiling heat by owteufont 
nitrate, and waahed with hot water alone. 

I. 0-6003 gr. gave 0*3030 gr. CraOj^jo'^? p.c. Crj07. 
a. 0 474 « 0 *407 „ -5077 « 

The formula KaCr^O; fequiret 5173 per cent if we take 
Cr = 52-2. 

II. Salt precipitated cold by mercurout nitrate, and 
washed with cold water only. 

3. 0-2641 B>''<: o '3 t i gf- Gr,03 = 5o »9 p.c. CriO;. 

4. 0-5098 „ o iCso; „ «5i-i3 „ 

III. Salt precipitated cold, tlien boiled« and waahed 
with boiliog water only. 

5. 0'49S7 V f*** 0'2503 gr. GraOi=SO*49 P** Cr»Oy. 

6. o^gg 0-3288 ., S5I-43 ^ 



IV. Salt jprecipiuted coid, tJten bailed* and waifaed 
witb not water containing merewous nitrate. 

7. 0-4951 gr. gave 0-3538 gr.Cr«0)= 5 1'67- 

8. 0*3639 „ o-iSSi „ =51-69. 

In thcfc last .inaly ^cs the error of the mean is only 
O'o.f per cent. We ariive. however, more quickly at our 
object when we p:c:-ipitate at once at the boiling-point, 
ar.d il'.en watli w ith a hot dilute solution of tlie nitrate. 

In J,everal works on analytical chemistry it is recom> 
mended to precipitate chromic acid Irom its solutions by 
plumbic acetate, and to weigh the resulting chromate of 
le.td. In repeated trials I have never been able by any 
artifice whatever to prevent the precipitated plumbic 
chromate from passing more or less through the filter bo 
as to render the filtrate turbid. 

Precipitation of chromic acid by a baric <a)t waa neat 
examined. Potassic dichromate was precipitated by 
baric acetate, with the following vaiiationt s— 
I. Salt precipitated by baric aoetate at a boiling heat, 
and waihed with water only; ebiomaie weighed 
upon a porous earthenware filter. 
0 4' 17 gave 0-789.J gr. BaCi04 = 5i-4i per cent, 
o .i'j.ss .- 0-8022 „ ^5J"52 „ 
S.ii; I'recipif ated by baric aci tatc at a boiling heat, 
alcohol added, and the precipitate washed with a 
hot mixture of 3 part^ of water and I part of 
alcohol of 90 per cent, and ignited. 

3. o 3S02 gr. gave 0-6546 gr. BaCt04=5t78 per cent. 

4. 0-5282 „ 09069 „ =51-66 
III. Salt precipitated by baric acetate without aJsohol. 

Solution after precipitation evaporated to dryness 
upon a water-bath, then washed with hot w ater and 

ifjiiitcd. 



I. 
2. 
II. 



5- 
6. 



• PfMR the AmutUtK Journal 0/ StiltM aa^^lfls, vel. V., Fkb>, t|n> 
4 Awh Jwm. Sti. III.], vol.sxais„ p. 99. 



o 5366 gr. gave 0 9229 gr. IJaCrO^ «=5i-75 per cent. 
0-5355 .. 0-9204 „ «=5«7» 
In the last analysis alcohol was added to the waih- 
water. From this it appears that very accurate rentlte 
may be obtained by precipitation with baric acetate at a 
boiling heat, adding a small qtiantity of strong alcohol to 
the liquid, washir<!; with water containing alcohol, and 
igniting. The wa&h-waier need not contain more thaa 
i-iiih of its volume of alcohol. The precipitated chro> 
m.ite must, before filtering, be allowed to settle corn* ' 
pletely, leaving the supernatant liquid perfcdUy clear. 
The iiltrate never becomes turbid, even after all tbe soluble 
salts are washed out. Finally, it is not necessary to 
weigh the baric chromate upon a weighed filter. A very 
small quantity of the chromic acid is always reduced by 
the carbon of the filter in igniting, but the loss of weight 
is inappreciable. This method is much shorter than that 
which is usually t mpiojred, as the filtration and washing 
msv be executed almost immediately after precipitation. 

The conditions necessary for the complete precipitation 
of chromic acid, either as mefcuiotts or banc «biomate» 
having been thus carefully teviewed, I next proceeded to 
attempt the quantitative separation of uranium and chro- 
mium. In a first series of esperiments, weighed quanti- 
ties of potasaie didiremate were mixed with much larnr, 
bat nndetemined, quantitica of- oranie nitrate. The 
chromie acid waa then preeipitaied by merctuous nitrate 
from the boiling solutions. In this manner the following 
results were obtained:— 

Of. Gr. 

1. 0-4120 KjCtiOj gave 0-2130 GrjOj-5174 p.c. Cr207. 

2. o-32nj „ „ 0-1702 „ =5t 70 ,, 
3- <-> ■\'-<\i " -3f ! 5- \7 II 

The mean of these analyses is ^173 per cent, which 
is precisely the percentage fequrad by the formnln 
KiCrjG7.(Cr=52-2). 

These analyses sho.v tint ineicurous nitrate si'.e? very 
accurate results. 1 he cmpiuyment of this »ak :n tepa- 
lating chromium from uranium it indicated r riy in those 
, cases in which the chromium exists *'[^^||{2^^y'(^opg[C 
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which relatively amall quant ilm of chlorine or sulphuric 
acid are present, and in which no other acid is present 
\v)iich, like phosphoric acid, gives an insoluble mercurous 
sail not cnmpletcly volatilised by ignition. In the pre&cnce 
of chlorine, sulphuric acid, &c., the following process may 
be very a<i vantARcously employed. The solution is to be 
boiled fur a few minutes with a small excess of sodic 
hydrate, the precipitate of sodic uran.ite tillered otf .ind 
washed with hot water containing; a little sodic hydrate 
until the washings no longer give any turhidiiy, with a 
!,olution of mercurous nitrate. The fcodic uranate in the 
filter IS then to be dissolved in chlorhydric acid, and the 
uranitnn determined in the usual manner. The filtrate 
contains all the chromium as CrO^Na., After adding 
chlorhydric acid in excess, the chromic acid may be most 
conveniently reduced to chromic oxide hy .idding a solu- 
tion of potassic or noJic nitrite and huilinj^ for a few 
rii;nutes, after which the cx;dc may be [precipitated by 
animoma in the usual manner. An alk;iline nitrite is a 
bctler reducing agent than alcohol, as the chromic oxide 
may be precipitated immediately alter the reduiftion. 

It remains to consider the case in which chromic and 
uranic oxides occur tof;ether in solution. A solution of 
fodic hydrate in small excess is to be added, and the 
whole heated to boilin^j. To the hot l.quid bromine- 
water is to be added. Chromic oxide is almost instantly 
oxidised to chromic acid, which remains in solution .is 
GrO^Nsi, while Utanate of soda with a small percentage 
of uranic chromate remains undissolved, .\ftcr washing 
with hot water containing a little sodic hydrate, the pre- 
cipitate, which has a deep orange colour, is to be dissolved 
in hot nitric acid, the solution boiled for a few minutes, 
to expel any traces of nitrous acid, mercurous nitrate 
addedi and the whole allowed to stand until the small 
qnaatity of mercurous chromate has settled. This, after 
washing, may be ignited in the same crucible with the 
ehremic oxide obtained as above from the sodic chromate 
in the filtrate. The filtrate is free from nraaiam. Re- 
peated attempts to determine uranium by preeipiution 
with sodic phosphate, and final weighing as uranic pyro- 
phosphate, have led as yet to no s.ttisfaaory results. It 
IS, however, worth noting that the eelatinout phosphate 
bewumcs pulveralent, and easily washad by simple evapo- 
ration to dryness. 



We pass the gas from .\, first through a wash-bottle filled 
with moistened sponge, and then through the distilled 
water with which the bottles B and C are about three- 
fourths filled, the gas bubbling up as usual from glass 
tubes leading to the bottom of each bottle, and the excess 
not absorbed by the water passing forward to the larg« 
bottle, C, which serves as a gasometer. All these bottles 
are filtel as lightly as possible with rubber stoppers, 
througli which pass tlie stout glass tubes that conduift the 
gas. Through the stopper of IJ pass three such tubes : 
the first, which brings the unabsorbcd gas from C, opens 
at the top of the bottle ; the second is conncclc 1 by a 
rubber hose with a water faucet, and reaches to the bottom 
of the bottle; the third serves simply %S a vent. The 
bottles B and C are fitted each with two tubes, one to 
deliver the gas at the bottom of the bottle, and the second, 
opening from tlie top. to condudl away the excess. The 
gas generator. A, requiren only an exit tube ; and. lastly, 
the wash. bottle is fitted in the ordinary way, save only 
that wc pack it with well-wa.shed sponge, by which the 
gas is more eflFedlually purified than when it bubbles 
through a liquid. NVe use glass tubes of about 3 i6ths of 
an inch bore, and rubber Itose of the same calibre, but 
very stout and made of pure vulcanised rubber. The 
rubber stoppers are cut from what we call slof'ffr cord, 
which, as well as the hose, is made by the Boston Belting 
Company. In mounting the apparatus, we interpose 2 or 
3 feet of hose between the several parts, so as to have 
sufficient freedom of motion to enable us to shake up the 
water with the gas in the bottles B and C. Over the ends 
of the tubes from each of the bottles B and C we stretch 
permanently two rubber connedkors, cut from the hose 
just described, and depend wholly on prtuurt-taps, ading 
on these connediors, for closing the bottles. White 
charging the water with gas, the connedors are United to 
the hose by tlxMrt lengths of glass tube, and snbteqaently 
the solution is drawn off thraagh a bentglass tube slipped 
into one of the same conneAoni The bottles, thus 
an .1 1 I serve the same porpose aa a soda-water syphon. 
The rubber stoppers soon become cemented to the glass, 
and are never removed, the bottles being filled as they 
are vented, through the glass tubes. A rubber conocAoT 
with a pressure tap must also be provided for the went* 
tube of the large bottle, C, which serves, as we have said* 
to receive the unabsorbed gas. In charging the water, we 
leave the vent of this gasometer open until the air is cx> 
THE MANIPULATION OP HYDRIC SULPHIDE.* < f»m the apparatus, and then conneA the vent-tube 
0_ jQStAH P COOKB lea. by a rubber-hose with a manometer, whicb» if a common 

* steam manometer is not at band, can be easily eateia- 

porised with a glass tube and a little mercuiy. We now 
watch the pressure, and when it becomes equal to the 
water pressure on onr faucet, we turn on the water bead. 
On first opening the faucet it is necessary to tMltcli the 
process very cUwrljr, lest the water should be forced bade 
into, the generator, bet the apparatus soon adjusts Itself 
to the new condllloQS, and the absorption goes on aa 
regularly as before. The tuMhsorbed gas is, of contte, 
stored in the bottle C. and cradaaUy pnsbn back the 
water, with which at first it is three^fbuitha filled, into 
the supply pipe ; but only a amall poftioo of the gaa 
is lost, and, with the apparatus of the dimensioae 
described, a a-gallon bottle is laige cnoogli to held all the 
cxcesa, which escapee before the water b Mterated. To 
Cflsufe perfeA taturatloa, the water in each of the bottles 
B and C sbonld be frcqnent^ ahahen up with the ga>, 
espe^By tnwarda the end of the precesa. 

We constantly we an apparatus monnted as above, 
with • water-head of about jofeet. Itwonldundoubiedly 
stand a much greater pressure, but a eolation saturated 
under a pressure of two atmospheres is as strong as 
is desirable. For example, too c.c. of such a solution is 
more than sufficient to precipitate a gramme of antimony. 
For saturating 4 litres of water in an apparatus of the 
dimensions described above, the charge should be about 
200 grms. of ferrous sulphide, about a litres of water, and 
aM gnni.i or i4o cc, of mil|ibade add. As this amowtt 



The manipulation of hydric sulphide in a large laboratory 
has always been a difficult problem, and the incon> 
veniences arising from the use of this reagent in thesMIe 
of gas ai'c so great that, when a class of forty or fifty 
atvdents arc working with it at once, the nuisance 
becomes almost unbearable. When dissolved in water, 
however, this reagent gives as little trouble or annoyance 
aa any other; but, as ordinarily prepared, Ibesdntion is 
so weak that the substance under examination la dduged 
with water before the required excess of the reagent has 
been added. This objeaieo can be wholly overcome by 
dnsolviog the gas under pressure, and drawing off the 
edatioo Irom a syphon like soda-water, and In any labora. 
lory where water is supplied under pressun aueh a super, 
saturated solution coa he very readily prepared with a 
very simple apparains, which may be mounted in the 
ftattowing manner:— 

We use for the purpose the common green glass bottles 
in which acids are usually sold by the druggists, only 
taking care to seleft Strong bottles with a well rounded 
neck about inches in diameter. Let us designate by 
A, B, and C three 2-auart bottles of this description, and 
D a similar, but larger, bottle, having a capacity of 
s gdleiM. In A tha gaa is generated from ferrous sut- 
^ ride, %wier, and Sttlphuric acM, in the ordinary way. 
• CeemsaiatBd ty tlw Aether. 
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at .Mid water, when at a low tempenture, is inrafficieiit 
■O dilfolve all the ferroui nlpliaU Ibmed. we plMt Uut 
generator in hmt of « hot air N^ter. la dimottnling 
the appontai, w« clo«8 firat the {iiIel-tHb« of tb« bottli ^ 
and then ranova the generator and waih-batlle t but can 
mtM be Uk«a to relieve the precraiv ob the fncntor 
Tuy dewlv. otiwnriM the eecapiac cm wOl came the 
acid MlutMo of hnvtt$ td^ata teR ia the hottia to boa 
over. 

the iMa of a aototioin of Iqrdrie talphide in plaGe of 
the flaa. (he coaattaapiJeii of Cemat sulphide ia oar lam 
laboiBtoiy baa hcen redneed twentyfold, and when ft is 
tCBieahmd that by the previont waste the air of the 
niooi was constantly poisoned, and the waste-pipes 
cloaaed with the andisaolved ealphide of iron, carelessly 
wamed4Bto the ainkst the advantage will be appreciated. 
Tbe^n la those processes of quantftative analysis where 
bfdtiC tnl^de is required is hardly less important. The 
bvMfiaf of a gas through a liquid inevitably entails loss, 
whicb can be wholly avoided by using the solution, and, 
hj fCgalatlng the pressure on the tap, the reagent can be 
deKveied in the proportions required, and at the exadt 
point where it is wanted. Complete precipitation, more- 
over, is efTe(3ed in a few minntea ; and, if the liquid is 
constantly stirred as the reagent slowly flows in, the pre- 
cipitate will settle in a condition admirably adapted lor 
filtering. Lastly, the separation of sulphur, which is 
often to excessive when the gas is employed, is diminiabed, 
if not ptevcmed, by vsing the reagent in solutiea. 



THE INTERNATIONAL EXHIBITION OF iSjy 

Chemistry may be said either to be or not to be repre- 
sented in this year's Exhibition, The prodiifts cf 
chemistry considered as a pure science wuulJ not, 
perhaps, afford more plcigure nor profit lo the visitor 
than cquld be obt.iined from a call upon his druggist. 
Stoppered bottles, ho\ve\er brilliant their content!;, have 
very much in common ; but chemistry ;is an applied science 
appears under some one or other phase in nearly every 
process of manufaiiure, and the prodiids and processes of 
tbiK year's Exhibition arc conseqiiently as interesting to 
the technical chemise as the exhibits of years when 
chemistry has been expressly included. 

The products of tins year are chiefly rcl.iicd to Food 
— one of ttie most important, if not the most important, 
of the applicAtions ul chemical science. I'or much as i 
chemistiy has done for our tables and ourselves, there 
still remains for it to solve the problem of the proper 
preservation of foc>d. Until it has fiolved the problem we 
may never liopc to sec in any exhibition anything better 
than artificial representations of the three great staple 
foods — meat, vegetables, and bread. For the reason 
that the question is yet to be fully solved, we have in this 
year's Exhibition a predominance of groceries and dry- 
salteries. But these, although most important exhibits, 
have not the scientific nor utilitarian interest attaching 
to the preservation of flesh. Doubtless, without tea, 
cocoa, cofliee, biscuits, confedionery, we shonld be badly 
off indeed, but it is possible to imagine existence as pro- 
gressing in their absence. Flesh, however, is so universal 
a staple food, that without it existence to many of us 
WOald be not only a hardship, but probably impossible. 
Yet so rapidly does the price of fresh meat increase that 
dailjr the desMefatum of providing some efficient means 
for Its proper preservation becomes more pressing. Men 
have long recognised the importance of the question. As 
early as 1690 Messrs. John White and William Porter 
obtained from the Crown a right of monopoly for fourteen 
years in the preservation of flesh; and from that time to 
this many baadrtd natentt have been taken out. the pro- 
cesses meeting with more or less success. Until this 
time the methods of preservation may be classed under 
fan beada^-(0 Preaarratien by coM; (a) by drying ; 



<3) by leanval of air ; (4) aad by the naa of cbenieal 
aatiaeptica. 

pRsecvatioB by cold Is a naturally established fad. 
Ia the Ardie ccgioaa, Kassia. and Canada slaagbtered 
aBinala ate batied for months in the frozen earth and ice. 
Out flehnoogera use ice as the chief preservative of their 
flehi either in over>night stock, or its progress to and from 
nathet* And it has Men proposed to import from South 
America, Australia, and elsewhere, where meat is cheap, 
carcases of animals preserved in ice. A<9:ually among the 
eablbitsof this year there is only one of preservation by 
cotd shown by the Atmospheric Churn Company: who, 
in one of their refrigerators, have some butter, fish, and 
a joint of meat. Messrs. Chevasse and Co. aUo exhibit 
one of their "Clifton's Patent Dry Cold \ r i frigerators," 
containing the icc-chamber at the bat,^, ind feeding the 
food-chamber wuh cold air by means of valves, these 
valves being opened by a rod when the door is clo»ed, and 
vice versa. Ex- 1 1 I .i;: 1 ti js prevented entering the 
ice-chamber in any buitc whcr. mc doors are opened. The 
Piston Freezing Machine and Ice Company exhibit 
several of Ash's patents, the chief being the Self-Keeding 
Cabinet Refrigerator. arranv;ed in such manner that the 
lowest temperature is available until the complete expen- 
diture of the ice. The ice-chamber is inclined at an 
angle to the side of the safe, so that as the ice melts it 
stills bears with nearly the same surface a'jainst the food- 
chamber. .Messrs. Howe and Shoppee exhibit an " .Vrdiic 
Ice Safe''l.iicd throughout wuh non-conduifling white 
gia^ed pori.elain tiles, having the advantaije of being 
readily cleansed. Messrs. Kent have on view one of their 
"Ventilated Ice Safes," construifled on llie principle that 
cold a)r being heavier displaces warmer air and descends. 
It in staled ttiat in such a safe mutton may be kept for a 
fortnight at a temperature of 40* to 45", and a sweetbread 
— one of the most difficult things to keep— for a week. 
Cream also has been preserved for a week. Messrs. 
Brainard ha\e a model of their patent ice house, largely 
employed in America; and there is a very interesting 
model of the ice-room of the Peninsular and Oriental 
Company's steamship Cathay. 

Probably the most ancient process of flesh preservation 
is by drying. The Egyptians preserved birds or poultry in 
this manner, and the .American Indians have long been 
adepts at the preparation of " cliarqui " or dried beef, the 
'*damper"of the Australian squatter. I5ut of this kind 
of preservation one does not see examples at South 
Kensington this ye.ir, except in the preservation of peas 
and vegetables together with dried and powdered meat in 
the form of biscmts, the cluef exlubits being by Messrs. 
Whitehead, Messrs. Oeyelin, Messrs. Warriner, Messrs. 
Hcweison and Co. The Prussians during the late war 
gave much attention to this mode of preservation, and 
their " Ebs-.vurst " or portable soup is exhibited by 
Messrs. Johnstcn, who have also some meat powders. 
Messrs. Giiion show some dried and compressed vegetables 
with dried beef. 

Preservation by expulsion of air is daily becoming more 
familiar to us, whether in the case of milk, meat, soup, 
or fish. This method is probably the most perfeA we 
have, as it preserves flavour and moisture, and presents 
the food in a cooked form — a great benefit to the working 
classes. The meat, fish, or whatever is to be preserved 
is put into the tin in which it is to be kept, a small pin* 
hole being left. The ting ace then immersed in chloride 
of calcium baths, or salt-water baths, or by other means 
raised to a higher temperature than the boiling-point, and 
the air thus expelled. From the preserving market of 
Aberdeen we have the greatest show of food preserved in 
this manner, the chief exhibitors being Meters. Moir and 
Sons, who since tSas bave devoted their attention to the 
subjeil. Thif firm preserves as much as tWO>and-a>half 
miUion pounds of meat in a year, forming bttt a flBOiety of 
the nearly five million pounds of food pnt op yearly by 
them Into tint. Messrs. Hogarth alio exhibit fish and 
ie«|W pieeamd in a timiicr idaaaar in glaas Jan. 
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Messrs. Whitehead have their Australian beef and mutton 
nnti solid essences. The Ramornie Company, the first 
association for the sale of Australian meat, exhibit pre- 
served Australian mock-lurtlc, rump-stcaks, ox-tongucs, 
bce/ stew, iS:c., Messrs. McCall and Co. exhibit meat 
fioiii L'tiif;::.iy, some k.in^.Tcci t.i 1 s:>iiji, a:ni. in Jir l, 
kangiUOO u Li niijV, Arxl ;n <:\zl\ olbt r :i'..-(ilir. ThiL-. hi in 
also exhibits dr^cl tur;Ie fi'r luakin;; of ri al tar'.lc- ^: i'jp. 
Messrs. Gillon, wlio Ilinc l.■Inpli^^■L:d i-incL- iSi- a 
number of hands in the pt; trv.rii a 01 i at, rx! ': t ' 
specimens of the essence of bttt, ^ iniirr • ! 1: .itton, an 1 
ciitcken juices, Scotch broth, cocku-^i . 1, u.i^L^iN, an ; 
other preserved dishes in which a St^utch'-i 111 iiio»i 
delight. riii.n \ f lu'.e the Ballarat M» at. Pt</-erving 
Company ; And, u'c.ir tu the heart of Anglo-lftdians, the 
preserved carrier lro:n Mr. Ilalfurd — clicf to a former 
Governor-General ui India. Two fowls here, preserved 
in tins, can be bought for seven and sixpence. The Food 
Preserving Company (late Forbes and Co.) exhibit results 
of Jones's patent process. In this process a vacuum 
apparatus is employed to withdraw the air from the tins, 
and by this me.ini much of the over-cooking arising from 
the expelling process is avoided. A mode! of she .ippara. 
tUB is shown. Mr. Tallerman, ( -f the Australian Meat 
Preserving Aj;ency, has in the western annexe some meat 
.-jchinlly :n pr.>ces8 of preservation on the chloride of ^ 
c.ilciuin baths, and consider.tble exhibits of Atis-tiatian 
veil! and lamb. Of condeii-ed i;i ll,, 1 y ii:e juii.vs- ■■■■'u ch 
ii^ now so well known to the public, there are exhibits by 
the Aylesbury Company, wbo alto ^OW COffdC and COCOa 
combined with n\ilk. 

l lie preservation of meat by antiseptic proce^-rs not 
ilh:s;rale<3 in this year's Kxhihition, cnSr^s we irt: Ir.de inc 
li^-e ufsah .Ki .111 aiita-er'tiL:. Ciu-f.i; ' tr> ilc.ie--- Dut .ippcar 
to ha% e !^cd\ ed the problem of pr< : a i\ atii::i by tilcans of a 
tasteless. iiir.ocuDUs agent ; for of most ciijce^scs hitherto 
kno vr:, even after mucli washing uf the meat, tbeie is 
considerable dsDger of the occurrence of disagreeable 

flavoar. 

Patsiiig from Food to Confcdlionery we find many in- 
teresting illustrations of machinery and processes. 
Walking down the machinery transept the visitor's atten- 
tion is attratfled by iinmcnse revolving bulged-in copper 
vessels, in which he find almond's and carravvay seeds arc 
jn course of conversion into sug.ir plums and comfits. 
These seeds are caused to toll over and over, and thus 
gradually collctft a coating of the hot clarified sugar which 
is added to iheni from time to lime. When a moderately 
thick coating of sugar lias been imparled another coating 
ia ^ven, and when of the desired si/c ti e colouring 
matter is poured into the p.in. Ti e exhibits under this 
he.-id are by .Messrs. Allen, ;,r 1 '. \ M< ^srs. 11:11 and Jones. 
A little further on will be four.J an exhibit by Messrs. 
Batty illustralinji the method of preparing oranges for 
marmah-ide : a disintegrating flour mill by Messrs. Carr 
and C unningham; and apparatus for ctitling and moulding 
sweetened gain into iujabes by Messrs. L. Collier. 
Meciri. Coleman exhibit the apparatus employed in 
separating niusfard from the seed ; and the Compagnie 
Francaisc, mail i:u ry used in the preparation of cocoa. 
Messrs. CriscuoJo, Kay, and Go's machinery for the pre- 
paration of maccaroni naturally is an objctft of interest to 
the visitor. It is stated that the Italian wheat from 
which the maccaroni u prepared contains on the average 
15 per cent flour, 24 per cent bran, i6, 3. and 42 per cent 
respe^ively of Fcniolina of second, first, and superfine 
qualities. An ingenious method of sifting and cleaning 
^heat is shown by Messrs. J. N. Seat* and Co. The 
principle consists in causing the grains to meet a blast of 
air by v. I.i^h the refuse is removed, and the heavier grain 1 
aHo'.M d to ile xend into the hopper. 

i.eav for a time the machinery annexe we enter the 
Aiistialian Court. Here the chemist will be mncb inter- 
ested in the specimens of mineral wealth of our ctdonies. 
There are exhibits of gold imbedded in quaiu, mhI n 
superb liimp of nsUcUie. The specincna of copper ot« 



from the Moonta mine are remarkably fine, and we nnder* 
sand that 18,000 tons of such ore is yielded yearly. The 
greater part of the ore is yellow sulphide, but there are 
specimens of quartz and purple sulphide ranging as high 
as 50 per cent, with peacock ore (copper pyrites) at 
30 per cen;. liurL.' ■ ti.loridcs at 45 percent; and 
j.uti:ie rare s.pci;ii:ie:is of bLuk and crystallised ox<de, to- 
gether with some grey s'.dphide, attain to 75 per cent. 
The W.\]laroo mine senJs specimens of green copper 
caibfipan-; and the Mo'jnt I'ali],-uinah riv.r.ts exhibit 
si'crmuris of bisn-.utii. Kauri ;:'Jin is also aa intcrenting 
t\lidiit. 'i Ilia ^iiiTi is obtaitied fioni swanips formcriy 
toveiud by Kauti trees by spearing the ground until gum 
exudes. It is then dug out, and forwarded to the bands 
of the varnish maker. 

The Viiftorian ariiLxo toniain^ further exhibits of 
Australian preserved food, liaiiis and bacon, tinned meat, 
&c., and a very valuable attempt to preserve fresh uncooked 
meal in an ice-room. It is stated tliat a vessel imJcr the 
care of Mr. Harnson, t!io inventrir, is en her \o\3gc tO 
England with too tous of nicai tliu& preserved on board. 

In the Russian annexe, too, there are exhibits of tablets 
of dry meat and game prepared by M. Wladislas 
Klec.'lav.'.'ski, Messrs. Kittarg's packets of dried vegetablcBt 
dtie.l ir. 11 si. rooms on strini^s, dried grt-en reas, &c. 

As a louri'al of pliysie.il .and ap]i'. c-ij st ier.te, (.ur rc]iort 
would not be toiJiplele uuiiout .toiiip mention of ib.e 
machinery in the annexe v. e l;.,vi_' aire i ly ■. is, ted. A pro- 
cess comparativfh ran^:t to this euuntry is to be seen 
in progress at tin- stall of Messi A. jrjufTray. the wiri.linK 
of «i!k from the cocoon of tl-.e si.k'.vorm. The apparatus 
consists itf a brass.topp 1 tables inx'.b.ien are inserted 
shaiier.v turned boilers, the water in these b ulers beinc; 
heated i yjets of steam. The operator, havin j tbrou n the- 
cocoons into this boiling water, provide-; lun.seif u ith a. 
whisk-brush, and plunging this ituu the ba ll, collects on 
its fibres the filaments of the cocoons P.oatir.^ on the si:r- 
face of the water. These filaments l,e tlien [i.isses to a 
glass eye, whence it is carried to a reel turned by power. 
Then we come again to specimens of English manufaAure, 
for the winding machines ate from the hands of Messrs. 
Rushton, Son, and Co., of Macclesfield. From the 
"winder" the silk passes to the cleaning machine, 
which consists of t%vo fixed plates, and between these the 
fibre is passed to detedl knots and other irregularities. 
Next the fibre appears upon the doubling machine, where 
two or three fibres are run together side by side without 
twist, the result being termed "train." If the fibres are 
to be twisted ibey are taken to the fourth or spinning 
maehine; the twist fibre i;ivcn out by this machine being 
know n as " Organ/ine." Near at hand there are similar 
machines by Mcs<ir.<;. Ilipcinboth.im. and a machine for 
recovering silk w astc by Messrs. Greenwood and Batley. 
The Jacquard and other looms shown by Messrs. Warner, 
Siilet, and Ram, Messrs. N'e-ris ai d Co., ;ii',d by Messrs. 
Stevens we need not h.ie d ..ell on, 

Objeds well worthy attention are the iiu'.enious devices 
for the produflion of aerated waters and tor bottling the 
same exhibited by Messrs. Fleet and Co., Messrs. 
Hayward, Tyler, end Co., and by Messrs. Barnett and 
Foster. In these new methods of bottling advantage ia 
tal;en of the expansive force exerted by Me compressed 
gas, which ia caused to hold a glass marble or woodca 
plug against « welt of india-nbber inserted In the aeekof 
the bottle. 

In the itooewaie depaitment we have an elegant picco 
of design by Messrs. Donlton and Co., whose ctjlleAion 
of chemiea! SMHtratits was so boiiceabic last year. And, 
though vety distantly allied, we have the apparatna for 
boring roclc and stone exhibited by the Diamond Rock 
Bot i ng Company, who show a ** drill bead " Mid ** pm^ie A* 
ing machine.'* Hard black diamonds «t« fitted into a 
collar, and the drBI tbiti eonstraaed is eavsed to rotata 
against tbe fsce «f the foek as in other boring macbtnea. 
Bttt far tfae most philosophical instrument for working in 
SUMM is tbe sand-blast ot Mr. Tilghtuaa. Tbe principle 

Digitized by Google 



) Energies of tJie Imponderables, 67 



of the apparatus i» that « blut of air or steam is caused 
to carry a jet of «and againit the surface to be abraded. 
A description of the apparatus has already appeared in 
ibcse pages ; and it will be necessary only to say that 
with a pressure of 55 Ibs.3 i6ths of an inch of marble can 
te cut away in five minutes, and glass almost inbtanta- 
ncottsljr eo^ved, a design cut in paper bcin^ first placed 
OS thft portion to be protedled. 

The department ric\o;t..i lo ^Mrj::ic."il instruments will be 
OOe of the greatest inicje&t lu the professional incJicil 
man, but to the general readertheinstmn'.cirs r.mnot well 
be described. 'I he " Pneumatic Asrirat: r, ' fi-r 11 nun ing 
morbid f!ulf!> from a ii.T.iirnl cvtyrv, i-: ptiiinp;, cnu of tlitf 
most recent iinpiovements in n.td.cal aj^pliaiices. it con- 
sists of an exhausting syringe of about 4 ozs. capacity, 
with an air-tight piston. The nozzle is bent at right 
ang1i s, and is provided with two stopcocks. A lujllow 
HPeJIe is affixed to the nozzU-, and the piston being 
r.iisrd .Tn(! ilie a r eyliaust' ci fr<im the instrument, the 
tit-cdlc is inu-oduccd into the tumour. When a sufficient 
dt pth has been reached to prevent access of air the stop- 
cock is turned, and the fl'Jid by atmospheric pressure is 
drawn into the .ifplraio;. Tlic -ispirator filled, the stop- 
cock is closed, .-ind tlie hccond cock npcni*d ; the piston is 
prcssrd dnwn.llie tiuid discharged, ttu- cock closed, the 
piston rc-dr.i',vn, and ihc operation if n c c e ■ s ary may be 
repeated. 

Returning to the prillerie*; of tl:e Alijcrt Iliill, v.e find 
several invent ons rcl.itm!^ to railw.iv sii^n.ilim^' ; \s h.icli, 
however, we c.iniiot tflikjitntly di-scnbi- v, it.'ioii; dra'.vin;;'--. 
In cinL- cr,ini-r of thi'i rcor-i .iri.- t:ie M .ijjnc; :i- r.U-i :r:c 
Clocks exhibited by the loutish Telegraph Manufactory. 
The principle of tl f -u cN cks is that of an unbroken cir- 
cuit, which incluci'': ,t cml of wire attached to the pendu- 
lum of th(! motor (.lock |and vibrating over permanent 
miisntf,) and the coil of the secondary clock. At each 
vibration of the pendulum coil of the motor clock an in- 
duced current is generated, which is transmitted to the 
sc-condary clock, where it a^uates a set of rotating mag- 
netic needles. A system of these clocks have been pre- 
sented to the Royal Institution ; and s set has been 
for some time working at the University of London, 
Burlington Gardens. 

From a praflical point of view the Exhibition of this 
JTCar, attended as it will be, and is, by those really 
interested in its exhibits, shows elements of great success. 
This year we lose much that has been striking in former 
Exhibitions, but the gain in praAical instruAion. and as a 
record of teal progtcu, U much enhanced. The Com- 
miiaionera are certaiolj to bo congratulated on tbe racccss 
of tboyear. 



ON THE ENBRQIBS OF THE IMPONDERABI^ES, 

WITH BSVBCtAL KBFBItBMCB TO THB 
USASUREMENT AND UTILISATION OP THEM.* 

By the Rev. AKTHUR RIOG. M Ji. 
(Centtaved ftem ji. sfl- 

m 

Mr. MicHvKi, &ii^L;e«ted to Caverdisli an experiment 
which tins e\ er siocl- ^one by tin; n.iine of C.n t nd.nh's 
expt-rimynt, and from which was deduced the lirst pretty 
accur.ite calculation or adual measurement of the 
dcQiiity of the earth. Cavendish, as you know, was a 
very wise man. It is said of li^ni that "he was 
the richest wise man, and the vviscjit rich man, that 
the world ever saw." He left more than a million 
of money. He had also another quality which would 
be very desirable to cultivate in certain parts of this 
kingdom at the prpsent timr — '; c uttered fewer words 
than any other mar. wiio .nt.^'nod th.e F.in;!' n::<2 is 
supposed to have done. He discovered in<oy tlunsjs, 
and, amongst otheri, b« mtf tlia first to make ntcerr.pt 
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at wei^bin;> the wiiulc earth, and he weighed it with an 
accuracy which has only bscn confirmed in recent times. 

The apparatus that Cavendish used was double the size 
of this which you see before j'ou, but it was similar 
in const: i:ction. Hn had t'.vo balls of le.-id, similar 
to these l.ii - t- ones, suspended from a very li^lit bar, that 
bar bein^ tiusi.e :. .is r. is cilled, by a l\;r;d of triangle 
of wires, and the v.iiole being ."ittaclied to a hook in a 
pulley, round wiiicli lie pav.ed a cord, by means of wdiich 
the biUi of lead can be mcivcd to any ;:o.sition you 
please. In order to exclude every external influence, 
the apparatus was enclosed in a room of its own, and to 
observe the p;ir noni ; 11 a th.it took phice within that 
closed room lamp!, were appne l at siri.ill orUiccs, and 
telescopes were placed at tiiiieis. In .idditton to this 
appar.itiis w iibi tJie two balk of le.id. v, liicli weighed about 
3 cwls. i-arbi (as far as my nienioiy sei\e^ !, he had another 
apparatus placed below the other, a.^ you &cc here. From 
a centre immediately under the pulley to which a frame 
carrying the leaden balls is attached, was suspended by 
an exceedingly fine wire .t lifiht rod with tvvo little balls, 
le.Rs than bullets, and the&e h.ills held a certain position, 
and could not move from it beyond certain limitF. Being 
placed in the aforesaid enclosed room, where there were 
no d:.f,i[;hts or variations of temperature, or .-inytliing ex- 
tein.il to .-lif.-ct tk<*m, and they had been left for some time 
— sav, for t\'. elUy-focr hours, they became Stationary, and 
would not uii vc unless some external force were applied 
to them. .\t the end of the light bar carrying; these small 
b.\\\', was .-.n ivr-ry "scale and a pointer, .and upon tliis was 
directed the biiht of a lamp fioiti outside the room, whilst 
a knob was also placed outside, by t'lrnmg which the 
motion of the large leaden balls could be controlled. At 
another orifice was placed a tp1e><cope, by means of which 
the motion of the jvointer conid be observed. .\i'ter the 
little balls had became fpjite stationary, b\ the cord he 
very gently swun;; the la:j:er balls to ,t pnsition close to 
the small ones, and after a ccrt.iin lapse of time, v.nying 
from a quarter of an hour to an hour, ho ob-crvcd the 
space throUfjh which the small balls w ere moved f.-uni the 
position they had occupied. It niav he svell to state that 
a thorough examination had been previously tnade as to 
whether any influence could be due to magnetism. 

Tbia expeiiment had to be repeated ven- frequently, 
becaaiO of Uie minuteness of the range of the -e balls and 
the nnagnification of it. The application of the results 
was to be to important. He therefore made three ex- 
periments on each occasion, and observed the position that 
ihc balls took. He abo observed another matter, which 
is of great consequence, although this evening to be passed 
over very lightly, namely, the number of oscillations made 
by the ssmall b.-ills before they came to rest. These balls 
ukctllatc like a pendulara. and by tbe number of times 
they swing before coming to rest certain calculations of 
great importance to the inquiry may be made. These 
calculation* being completed, the concloaion he arrived 
at wat that the earth was 5*4 (lay 5I timet) heavier than 
water. 

Now it ia only right that you should be told ho 
from these halls the density of the earth can be deduced. 
The mass or quantity of matter in these balls is known; 
their attra^ion upon the little balls is known frou 
ofaaemtioo. Tbe mass, therefore, of any other ball being 
IcaowD, we can tell tbe attraAion that it would have upon 
these balls. It is quite clear that if this large bait 
lw4 double the mast it would have double the attraAion 
at the same dtstanoe ; if treble the mass, treble the 
attraftion. and so on. Again, if the mass of tbe little 
ball waa knowo end the attiaaioQ of the great ooe 
known, and the nasi of the great one known, then 
if the mate of mother hall ia known, we ih«ll get tbe 
attradloa of that Other hall. It should ako be attempt 
to make dear how, from these two balla, we can w«i|(li 
the earth, and proheUy it wIH keep four interest alive 
in the natter if iaConned that, ia 1835 (Caveedith** 
eiverimenti bdng made «t the dote of tbe laat centiuri 
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about 1798), Mr. Bailjr, founder of the Aeltonomkal 
Society, repeated then. Mr. Bailj hid heen ■ tiock- 
hroker la Loedon ; be ittirad from baeiaen, aad jpur- 
ch«ied • heoM in Tftvittodc Place, the aae, I behcve. 
in which Mr. Digby Wyatt ROW Itvet. He there made 
many experiments, and aome moat eatrao«dlaaiy cal- 
CuJaiions, and did a large anHwat ol aattonomical worlc. 
AnoDgit other things he undaitook to weigh the earth, 
and be weighed it aa Cavendish did, namely, hf an 
apparatus constradad on the same principle as the one 
befote you. He awadied the box or chamber, in irideh 
the balls were, with dannel, and put a gilded cover over 
all. He also lined the inside with tin-foil, and conneAed it 
by a copper wire with the earth. These precautions were 
intended to neotralise, as far as pra<%icable, changes in 
atntospheric temperature and terrestrial eledriciiy. How 
important be considered it yoo nay judge from this, 
that he made more than 2500 experiments with balls 
of tbia charaAer; he sat watching them for 1200 hours, 
and that number of experiments extended over some 
years. The repetition was planned in 1S35, commenced 
in 1837, concluded in 1842. Th*- rt»ii); of these 
1200 hours of watLliiiif;. exclusive of ttie calcul.it ons 
which followeil, led to the coiKlusion tliat Cavcrulish 
was right w^llnn a fradtion of 2-ioths, that is to !,ay, 
Civcndinh concluded tliit the density of the earth was 
3 4 times that of water; Baily cooclnded that it might 
be 5 6 times that of water. 

It tnay be permitted to repeat tin! reasoning, in order 
if possible to maLc clearer the principle on which it pro- 
ceeds. From the weights wc know the masites of the 
large ball and of the small one. We know that the 
sn ail b I Is in relation to the large ones were free from 
the infiucnce of pr.'ivity ; we also know by observa- 
tion how much the one attraifls the other. Double the 
ball, and you pet double the attraction, and so on. Now, 
we know ti>e size of the earth, and by placinfj this little 
ball on a spring baUince wc know how much the earth 
will attrait it. Therefore, the weight of the little ball 
being known, and the hi/c of the earth bpsnjj ktiowr!, 
there is nothing left e.\cepl the attraction to find, and, 
.13 we have the attradicn from these two balls, we can, 
by a simple arithmetical operation, determine that the 
earth is 5-6 heavier than water. 

'I'his seems the best opportunity to n.xinc that the 
resent Astronomer- Royal I Professor A ry) investij^ated 
y very different means, and on very dilleient principles, 
this question gf how much heavier than a yiobe of water 
the earth is. Quaht'ynif; the conclusions from his ex- 
periments as himself su;;^esis, coniequcnt upon certain 
geological considerations, it may be asatrtCd that Caven- 
dish's result IS very nearly corre^i. 

'I ime passed by ; Cavendish's experiment was made, 
as I told you, about 1798, and Bally repeated it about 
1835. Wc nni^^t now go back, as a matter of history, to 
Cavendish's time, and the next step wc arrive at in deter- 
mining the energy of gravity w-as the experiment that 
w,^« made by .Ntwood, who was bom in I746. He was 
.i 1 lUow of Trinity College, Cambridge, and was the 
first to entertain the idea of devising some plan of 
measuring tlie force of gravity. Let me endeavour 
to inake this matter clear. Cavendi&h determined the 
density of the earth, but he did nothing whatever as 
to determining the force of gravity. Force, as stated in 
the first leAure, can only be measured by motion. We 
can easily obtain motion from the adion of gravity, but 
we must obseive that motion in order to measure force. 
If a weight be let fall, it falls far two quickly to permit 
of an estimate of the rate at which it falls. That rate 
is due to gravity. Atwood thought, as Galileo had 
previously done, that by cansiag the fall to be delayed, 
he might be able to draw a conclusion as to the cxaA 
force of gravity, and the plan he adopted was this. 
You are aware that the intervals between the ticks of 
a pendulum vary according to its length. Here is a 
pendulum, and you see the rate at which it it going; 



if, now, the pendulum'Weight be lowered, to aa to 
lengthen the rod, yoo may obeerve that the pendalnm 
ticka move aloirli^-4a faft. it i» now beating seconds. 
Yon ware toU, n tha lint lednre, that we most have 
a certain nnit of meaanrement. and the tttond ia 
the unit of meaanrement nsually taken for time. If 
we want anwdUr maaauiementa, for it ia eaajr to dtvida 
the second into a temdied parts, they are tdcen 1^ 
another contrivance. A very limple and efficient one la 
a clepsydra, or walar-cloi^ attanged speci.Uly for thia 
purpose. 

what Atwoad ihoui^ of doing in wdar to meaaaia 
the force of gravity, having, yoa lemcrober, no previoat 
measarements to guide him ((or Galileo did not touch the 

problem that Atwood proposed to solve), waa to take two 
weights c\'enly balanced over pulleys soch as these, liM 
apparatus being most delicately made. You see that iheee 
two small weights are exaftly balanced, one being at each 
end of a cord which passes over pulleys at the top of the 
apparatus, so that the weight in descending passes down in 
front of a graduated scale. These weights, then, are exadlly 
balanced. Here are three very small weights, fraAionu 
parts of the ones u hich are suspended. If one of these 
small weight* falls by itself, it would fall so rapidly that 
its rate of falling coulrl not be observed ; but if, whilst it is 
falling, it is caused to bring this m.iiis of matter with it, the 
1,'itc of falling will be retarded, ia hiUt the law of the rate 
tertMins the same, i.e., tliC law which governs the rate 
of falling will be similar, although the mass moved is 
increased. If now there be placed upon one of these 
b.^lanced we;ghts two of these little fractional weights, 
there is a something that will cause the connected 
mats to move, and this pl.itform at the bottom will 
be struck about four seconds after the motion com- 
mences. The usual plan is to let the motion be 
commenced by elediricity, wiiich at the same time 
sets the pendulum in motion. You can count the 
strokes of the pendulum from the commencement 
to the end of the motion. You can see this mass 
of matter has beer* moved through eighteen spaces 
in four seconds. If the measure be altered, you will 
readily understand that these fraiftional weijfhls would 
carry it tiirough a different space in the same time; 
if other weiL;his be put on, tin y would carry it through 
other spaces. The experinicnr, as made before the 
apparatus was brought here, sIioas that the force of 
gf,i. : such as to cause a body to fall through about 
I ^2 leet in one second, the meaning being that if this 
small weij'.ht had not been required to bring the Other 
weights along with it, then it would have fallen from 
rest through 31 feet in the first second. That was the 
first attempt of estimating by measurement the force of 
gravity. 

But .Atwood's apparatus, though exceedingly good as 
matter of illustration, falls very far short indeed of that 
which Captain Kater adopted ; and all that we have, 
and all that we know, of the form of the earth, and 
the true kinetic measure of gravity, spring from Rater's 
experiments, and not from either Cavendish's, Baily'f, 
or Atwood's. Kater felt that, if instead of weights 
f.xUing as they have fallen in the experiments of 
Atwood, he could obseive the effedl of gravity upon 
the wciglit falling without associating it with other 
weights, if it could be kept quite distind, and if ia 
any way he could cause gravity to repeat the opera* 
tion slowly and deliberately, without any interference 
whatever, we might get at the consladen much noca 
rapidly than Atwood could by his arrangement, because 
the fiiftion of the wheels, the weieht of the cord, 
and other incidental matters affedl the problem. What 
Kater did was to dctigtt a pendulum, of which this is a 
copy. It was from a pendulum like this that not only 
was the force of gravity determined in all parts of 
Eocland, but also the form of the earth itself has been 
decided and eitimalad. Oar atandards of weights and 
^ meaamet all coma from a pendalmn like this. If, in 
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the itandards were all lost, it would be from such a 
pendulum they must be restored. Let roe anticipate the 

coiiL^usiLr. by staling that when the standards were lost 
in liie bu.T.Lu^; n f the bouses of Parliament they were 
restored by k ng for copies, bee n: ti e great number 
of cDrre(ftiong and the great difficulty of cou{ittng this 
pcni'j! I'i and freeing it from intcrTering causes are very 
seriou* obstacles. Few arc aware of the enormous 
difficulty there is in placing a pendulum go as to be frcL- 
from external influences, and counting the oscillations 
Ol it. 

Whilst upon weights and measures, your attention 
may be direifled to a small piece of wood here, which 
is a model of tlie standard one pound weight of Great 
Britain. It is one which a committee of learned men 
obtained, and this in my hanil is ,t copy. The rcil 
standard is made of pl.itinum. It is a cylindrr 135 
inches high and 1-15 inches in diameter. Ob^.civf 
there is a groove turned in it, and lliere is an 
ivory fork by which it is to bi: lifted — these standards 
are not to be touched. There arc only five of them 
made, and if ever the one pound weight is lo!it in 
England it is to be recovered, not by repeating Katcr"s 
experiments, but by copying one or other of these fnc 
ntjTi l.irds. The five are kept -one at the Exchequer 
Cinambcrs at Westminster, one at the Koyal Mint, one 
with the Royal Society, one at the Royal Obscrv.atory, 
Greenwich, and one is immersed io the sill of the recess 
on the east side of the toWCr Wtitlng-lMll o( thc Ncw 
Palace at Wcttmiiuter. 

<TokacmMitnMd.) 
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To the Edttur itf tht Chtmicnl AVttJ. 
Sir, — In your last issue I observed a paper, commuaicated 
by Dr. Gibbs, suggesting the substitution of ammonium- 
bydrogen-sodium rhosphate, NH4HNa(P04)"' (micro- 
cosmic salt) for the ordinary sodium phosphate, as a 
precipitant for magnesium. Might I add a few remarks 
upon tliii •ubicA ? Some four or five months ago, at the 
mgfenioa or Dr. W. Ramaay, I undertook a series of 
CSptrimtatt with a view to ascertain whether or not this 
mod* of pfocedure would yield good fesults. In my first 
experiments I prccipitAed the magnesium from a cold 
solution of magnesium sulphate containing ammonium 
chloride, but failed in obtaming results which could be 
ceoiidered as satisfaflory. In my (subsequent experiments 
I kcatcdthe nuxed solutions of magnesium sulphate and 
aninonilitn chloride to the boiling-point, and precipitated 
dM aMCMWum from the boiling liquid by adding the 
Vn^iiVQ^r Wlntioa. After having been allowed to 
cool, ammonium hydrate was added, and the whole allowed 
to stand for twenty-foor hours. The precipitate of 
If CllH4(Fa|f''4 «HaO was then colleded upon a filter, 
dfiM at MOTC, famited, and weighed as MgaPaO^ in the 
utml mmnar. Tim following figures will serve to Ittus- 
tiBt* tfai ttCQcacy of this piOGcss :— 

Oms. OfStt Oraia 

i-oow McSO«+7K/>'e'4|Se M^fifmvijti Ht^v^i ^ccat. 

••ojJi .• «0"i875 M >=o*ioii „ =978 „ 

i-)Mo ., bo-«j64 „ '=oijj4 „ =979 „ 

l ooM „ ■o-4$6j „ ., -g H „ 

Thc mean results being 9 y i per cent. As MgSO^ — -jM^O, 
theoretically spc.iking, requires g 76 per cent of Mg, this 
leaves an average etror of about o 04. As magnesium is 
a substance which analysts li.nc frequent occasion to 
estimate. Dr. Gibbs's sug;;cstions arc w ell w orthy of their 
consideration. For my part I can heartily recommend 
■.—I am, Ac., 

R. W. Emerson McIvor. 

9, Asguit 4i i^li 



ADULTERATION OF BUTTER. 

T, :)ie Editor 0/ the Chemical .Xews. 
Sir, — I .11:- t I king a lively interest in thc discussioi. oa the 
method I i:' Idling the adulteration of butter, and am 
glad that Mr. Horsley has written to remind your readers 
of his previous work on the subject. I have found his 
process very useful and practt«:&J, and have used it to a 
C(jnsic!erablc extent. A simple way of applying ih.e ether 
method is thc following, which I copy from an article on 
the " Detcflinn of .Adulteration of Butter." contributed 
by mc to the Eiii;liili Mtehanic during the autumn of last 
year ; 

" Anun;il falii ii) buttcc are best di;tc<^cd by shaking a 
small portion of the sample with a moderate quantity of 
ether, in a corked tube, at the Ordinary temperature, when 
the butter will readily dissolve, and ka\ e the adulter.iting 
fat as a milky fluid ai the bottom of the iub« : the residue 
when due to lard is pretty fluid, but that left by tallow or 
drippin?^ has .t peculiar, thick, yr.uiular appearance. The 
ujiper liquid should be poured off, and thc residue w ashed 
once or twice with a Hftle Cold ether, when it may be 
examined under the micriiscope, and tasted, at'ter warmiii;:^ 
to f;t t ri<l of adherent ctlier. If thc test be made on a 
mixture of pure butler witli lard, t.illow, drippinj;. &c., a 
few trials will sho',!.' tli.it it is cap,'iblc of f;;\in^; very f.iir 
results. Excess of ether niu-^t be .ivoidcd, or complete 
sohi;i.>n will take place. If the butter contains much salt 
or w jicr, it is best to purify it first by melting and shaliing 
with hot water." 

The success of the test evidently depends on the 
sparing solubility of stearin in cold ether. Dr. Campbell 
Brown's method is a more refined application of the saine 
principle. The taste of the residuary fat is quite charac- 
teristic. Pure butter sometimes leaves a slight residue, 
but it is free from any taste of animal fat. Although the 
analyst employing the alnive test may possibly fail in de- 
tecting a small admixture of lard, he can scarcely miss 
dripping or tallow, 5 per cent of the latter fat being 
readily recognised by the method described. The test 
also furnishes unscientific persons with a convincing ptoot 
of the adulteration, a fa& which is not without its value. 

Of course, as above described, the test makes no pre- 
tension to scientific acCMtaqr, hut by the use of definite 
weights of butter and ether it forms a very valuable ad- 
jund to (and in some caleS a nbstittiie for) thc more 
elaborate methods recently proposed. 1 a-.v, &.c., 

Ai.nBD H. Alubk. F.C.S. 

BorauKh Aitslyat's Laboraiorf, SheCeU, 

Aufuti i, lit;}. 

University of London. The following is a list of the 
Candidates who have passed the recetu B.Sc. Examina- 
tion -.—First Division, — Peter Phillips Bedson, Owens 
College; Edward Boyce Cumberland, private study; 
Thomas Frederick Harris, private study ; Samuel Alex- 
ander Hill, Royal School of Mines; William Hudson, 
private study ; John Viriamn Jones, University College; 
Oliver Joseph Lodge, private study; James Gordon 
MacOfcsnr, Edinburgh University; William Rushion 
Parker, Cains CollcgO, Cambridge ; Thotnas Slater Tait, 
O^s cns Collegn, Claude Metford Thompson, University 
College; Arthur Thomas Wilkinson, B.A., Wesl^an 
College, Tanntpa. Sttmd i7jwW«n.— Willtnm Brown, 
BirkMch Instilntlaii; G««ge Christopher, Univeni^ 
College t Oeom Sfanmonds Dmm, B.A., private study; 
John Oilliottt&fhatt, M-A^ St, Mary's Hospital ; Chatfet 
Hopkinson, Owene College: Peter Homcke, Oweoa 
College ; John Nellie Keynes, B.A., Fsmbrake, Cam- 
bridge, and University Colleges i Wilmm Bony llumis, 
B.A., University College ; 1-rank Prior Purvis, private 
study ; Prasanna Kumar Riy, Univemiiy CoUflge { Chatles 
Robinson, Owens College ; Herbert Rohton, Univcreinr 
College ; Alexander Simpson, B.A., P. C. Diviolty Kali, 
Aberdeen; Arthur Hewett Spokes, B.A., Uniwnitf Col- 
kfe: ChMlM Alfod Weber, B.A., Univeni^ College. 
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Coi»pUs Rsndut Hcbdcmndairttdts SicHCts dt VAci-Jtiuii- 
dis Sciences, July 14, 1873. 
Mode of Intervention of Water in Chemical 
A<flion during the Mixture of Saline Solutions, 
whether Neutral, Acid, or Alkaline.— M. Bccqucrel.— 
The author draws the following conclusion! from hi^ 
experimentt :— '(i). In the n.ixturc of two neutral saline 
solutions giving rice to (^>jble dccompoiiitions, these 
decompositions are brought about by the intervention of 
the reaAions of water on the constituents of the salts. 
(2). In the rea^ion of acid upon alkaline solutions, water 
is still the principal agent by whose iiitefmediation it is 
effcAcd. The affinity of Mid and alkalit both asbydrous. 
plays only a fseU« part in the produaion of dcdio- 
motive forces, 

Tbecmic Researches on Saline Solutions.. — P. A- 
FaVre«— A thermo-chemical paper in continuation of the 
coAtroversy now pending between Professor Thomsen on 
the one hand and ciit^iin I-'icnch savattis on the other. 

ReduAion of Platinum Salts by Hydrogen Gas. — 
M. Merget. — The author liiv!'-. snl:s of f i.itinum, l.kf 
those of silver, cannot be reduced by a current of pure 
hydrogen. If • trace i>f arienic U present the ndnoion 
takes place. 

Dissociation of Red Oxide of Mercury.— H. Debray. 
•~M. Myers, who has recently invtstigatcd the same sub- 
jcA, ha.s inferred that the dissociation of oxide of mercury 
up to a limit of 400' is quite normal, but that the tcn.sion 
leaehed docs not lessen on cooling. Above jfoo" there is 
no longer a maximum tension, the decomposition be- 
coming total after a sufficient time. Tlw author does not 
consider this view justified by the experimental results of 
M. Myers. 

Oxalines or Ethers of Glycerin and of the Poly- 
atomic Alcohols. — M. Lorin. — Oxalic acid .ind glycerin 
givi: rise to ox.ilin, a solid while hi il-, . vilky. like accta- 
midc, hygrometric, and of a fatsy asj i t. II heated, it 
melts, gives off vapourf, Iibci;Ucs c;it'janic oiiiiU', :if.dl 
leaves a residue of glycerin. .■\t]iii:oni.> n nveits o\ali» 
into oxatnidc. ()\;ilic ac; 1 vicU's a tompoimd rest-iiiblin;: 
inanr.ite. The .Tiuliur has prcviouiiy pointed out tiic 
formation of a sub .t.mes of the same type, resulting ffom 
the aiflion cf ux.ilic .iciJ upon glycol. 

"Turbinapre" of Frozen Wines.— M. MrUi-n?.— 
AlcohnI is (otally absent in ;ct: pirxluccd in (l;e mi.ist of 
vinous licju:ii-s. The luibinL' used in s'i?:.ir icfineries to 
f^f) aiate the crystals of sugar fiom the treacle is the best 
instiunicnt for separating this Ico from the coacentntcd 

wine. 

Theory of the Planet Saturn.— M. Le Verrier.— This 
forms the twenty-first chapter of the author's *' Recherches 
AMionomiqnca." 

Note on ths IsoducDoua Regulator eoDStrotfied by 
M. Breguet for Observation of the Transit of Veiras 
at yol»haflOHi.~]ii. Yvon ^narcsan.— This instrument 
appears in the Vienna Exhibition. 

Modifications of the Magnetic Pov.cr of Steel hy 
Tempering and Annealing. — M. Jatri ii - Soft iiuis t.ikc;, 
the greatest lemporaTv ma^'nttisr.i ; tempered StCcl re- 
ceives much less ; and the less, the greater the haidenisg 



c:TeA produced. A liarJ b-ir of cif i steel, annealed to red, 
);a\c A feparaiivc 1 . ij uf 121JO grnis. for a current of 
twelve elcinen;?. HaiJened nnd subjefted to tKe »ame 
condition";, it showed a force of only 73 R'nis, ;-i;eeIs ot 
good quality, in thin plates and f;rcatly haidencii, are 
absolutely unfit to bcrrme permanent niajjncts ; poor 
steels retain ll;e poLuiiy, and may be made powerful 
nia;;nets afier ^;rejt harden i n f;. and \vitho;it annealing. 
All hinds of steel attain :i n.axinmm ("or llieir co-eflicient 
o' pohirily, but in d.tTercnt conJilions ; poor or average 
steek, after risid iLirdenir.;; ; rich or rcfraiftory Steels, 
greatly hardened, after n measure of rc-hcatin^;. the tcm- 
pemture of winch i& higher in proportion to the decree of 
previous hardening. If one wislu F, with a gi\en steel, to 
make the best possible mafjnets, t!iis maxtnuim must he 
re,"ii I'-i. d.and so different .-^tcels inu-t be dihtieiuly tte.ited, 
as dc*eriHp<1. Tht-rc is no lixcd ruic (as to litgiecl, but 
the pattit Lilar tri aiment can be readily ascertained from 
previous treatnieot of a specimen. The author gives a 
table (jf values of mat:netie pOWST UUl CO^CteOt «f 
polarity for various steels. 

Degree of Visibility which can be Reached Mrlth 
Astronomleat Talescmes of Small Dimenaiona. — 
M. lyAbbadie. 

Dire<5t Demonstration of the Fundamental Prin- 
ciples of Thermo-Dynamics ; Laws of Friiflion and 
Impadt according to thiG Science. — M. Ledier. — The 
author starts from tlic distinftion between the motion of 
the ens:-nh!f of a system and the proper motion of its 
atoms; the hitter beingrefolvrd into motion corresponding 
to chantjc of vfiKinie in the body and \ibratory motion. 
Havinj; examined the various movements of atoms, he 
ranges the forces aituatinj; them in three catef.oiics : 
(i j tboso measurable ph) sically, among which arc (gravity, 
iiniscid ir (orce, pressure of ^uids against the sidcu nf 
vessitl^, iVc. ; (2) irregular molecular farces, such as arS 
between tl,e atoms of solid bodies ; and (3I irrc^il.ir or 
erratic molecular forces, first among which are tl»c forces 
called calorific. 

Note on Magnetism. — M. Du Moncel. — This refers 
to a recent experiment by M. Gaugain. When a soft irou 
armature is applied to the polar faces of a horse-thoo 
magnet, the magnetisation, shown hy ioduAion concnts* 
is found increased throogbont the extent of the SMCnct, 
even to the cnrve. He thought this to be at variance 
with the general idea of magnetic condensation. M. Du 
Moncel thinks he here confounds two different nugaetic 
aAioat ; one is a dynamic aAion, operating as in Ampite** 
solenoids, the centre of which corresponds to the middle 
of (he magnetised core; and to this Belong the cOiiAa of 
iiiduAion produced by magnetStSnd the attradive ierces 
between them and the currents. The other is a static 
aaion, constituting the attraiAive force proper and the 
m agnetic polarities. These two sAions may he produced 
independently of each other. The magnetic coodcftn* 
tion, which M. Gaugain disputes, is the remit of the polar 
afiion. It is a tort of leiles adion between the amature 
and the pole, not displacing the magnetism from one end 
of the magnet to the other, bat caiKng forth, molecularly, 
.1 greater quantity of magaetiam, and producing a change 
of orientation in the axes of the atomie polarities of mag- 
netic molecules, which form the series of currents of the 
magnetic helix. Two consequences flow from this. First, 
the atomic polarities being super-excited, the molecular 
currents have more energy, and the magnetic solenoid afis 
with greater intensity ; hence the increase of the induced 
currents. Second, the polarities determining attra^ioo 
being displaced or concealed more or less by the reflex 
aif\ion of the armature, all the atomic polarities in the 
i:;t:' ii T-it parts of the magnet are disp'areil irt the same 
^^:^\■, in (T:b.T to equilibrium. Hence, tlieie is either a 

LMT-eral we ahen ■ f, ;n ;b,e e \ tern.^l ]iol«r': 1 I 'he ma^^net 
when its two pules are in cont.it't with the armature, or a 
we.i/.cninc; i-.i pole and strengthening of the other 

when the armature is in contad with one pole only. The 
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author adds some further proofs of magnetic condensa- 
tion, or of the prolongtril coricintr.iton of ir.agnctic polar 
aft'ons at the surface of contad of two magnetic pieces. 
One of the itiost curious consequences of magnetic con- 
densation is the retardation of the current of demagnetisa- 
tion in a ckTicd m.i:;ni:tic systi-in, when 0116 iotCITtiptV 
the voltaic carrent magnetising the system. 

Variable Period in Closing of a Voltaic Circuit. — 
M. Cuin.— The result of experiment is stated in the 
fbllowiiig preposition :— Consider a voltaic circnil» the 
homogeneous wire of whicli presents some portions 
straight and some wound in spiral. If we call V the 
potential at one point, and x the distance ftom this to 
•ome other point In the circuit, reckoned along the wire, 

tb« 4IIEereMlal co^fidot ^ luit M cich iattant the 



same vslne at diffincat points of the straight portions; 
it loereaaee giadaaliy with the time. Remaining the 
•anu at dHfctcat points of the wound portion, the ele* 
mnats of which an svhJeA to equal indadkive a&ions, the 
co-elBcieat increases at first very rapidly with the time, 
raaebcs a maximum, and decreases continually till it has 
the same value as in the straight portions ; the permanent 
state is then reached. Thus, in the variable period of 

ciesafe, ^ is not a fooAloQ of the time alone ; it 

depends on x, and on ti e m mner in whi^h the circum- 
volutions are dit<:poscd at the point considered. It is, 
further, proportional to intensity of current. 

On a Barometer called Absolute.— MM. Hans and 
Hermany. — The principle is that of observing the motion 
of a point in the line joining the extremities of the 
coluoms in two parallel'idaeed theniiometefa,one air, the 
otheff maraviy. 

On a Haaiii of Compartoff Powdan with oit« An- 
otl)er.^M. de Tromenee.— The anthor explodes dilTercnt 
hinds of powder Iqr eleAricity, within a vessel enclosed in 
a lar^ vnsel filled with water, and which serves as a 
calonmcter. The exploding body producing no dynamic 
effcA the force is transformed into beat, which when 
measured indicate* the absolute force of the powder. 

Researches on the History of Digestion in Birds. 
M. Jubert.— Tiie gizzard is, not exclusively a triturating 

organ but a cbcmical ttom'aelH which iccretet ao scid 

liquid. 

Obssrvations on some Liquids of the Orcianism of 
Fishes, of Cnjstncea, and of Cephalopoda. —N! M. 
Kihu'e iu ninl i'.u lUon. — The authors found uic.i .ui 1 
iiielii\ laniin in the peritoneal liquid of the ray, sqiiale, 
torpe io, and other fishes. Chlorhydric acid was obtained j 
from the f^a-^tric iaicc r>< the ray. The blood of the ffnilf | 
and the crab uivc s r.n .ilMiMition band in the8pefl!o?.v(i| e, 
becomes siightly blue in air, .nnd lose-s the Mue tint when 
caibonic acid is passed through it, rcsuiii;;i ; it when again 
agitated with air. It contains Rome urea, but the blood 
of thesquale and ray contain a much larger proportion. 

Heat of Combustion of Esploaive Mattera.— MM. 
Koox and Samo. 

Revue Vniventlle dtt Mines, de la Meiallurgie, des 
Tmaux Publics, des Scuiiccs et des Arts AfpUquts < 
Vluduttrie, March and April, 1873. 
On Forms of the liot-Qlaat AppaiMtia.'— M. L. 
Gruner. — A mechanical paper. 

Reply to M. Lcaeiue'a Note on the Memoir of 
BochkoUa.— A coatfoveraial paper oa tho " Regenerator 
of Force.*' 

Coadition of Mines in the Island of Sardinia.— M. 
Sella.— A detailed account of the lead and zinc mines in 
that i«.!,ind, witii .inal^'ses of tlie chief kiiiJ.s of ore. 

Conditions under which Supcrsilicated Cast 
Metal is produced in Blast-Fumaccs. -SamiOB Jordan. 
—This paper has becQ previously exuaded. 



Auriferous Region of Frasconi. — C. Sagey. — The 
mineral contains, on an avera.:;'-, 105 [;riiis. nf '^uld and 
62 of silver per ton, representing a value oi 369 francs. 

New Methods of Determining Iron and Alkaltea 
Volametrically. — P. Charpeotter.— These methods are 
hased on the employment of alkalina tulphoqraaides, and 
on the wdl'kaown leaAion ensuiag when they are brought 
in cOBtaft with a per48lt of iron. If. into the red liquid 
formed by addins a solution of an alkaline sulphocyanide 
to a soltttion or a per<salt of iroD, there be poured a 
caustic alkali, the red eolour disappean>, peroxide of iraa 
Is thrown down, the alkalme bulphocyanide being re> 
constituted. Other things being equal, it is necessary to 
add so much the more alkali the mora iron there is in the 
original solution. To titrate the alkaline liquid employed 
in the operation, dissolve 5 decigrms. of pure iron in very 
dilute hydrochloric acid. It is very hniMrtant that tbia 
solution is exempt from free aeid, and that all thd iron ia 
in the state of scsquioxide, the latter condition being 
attained better by means of chlorate of potash than of 
nitric acid. This solution is diluted with water to the 
volume of a litre. Of this, 100 c.c. are placed in a white 
porcelain capsule, and a few drops of sulphocyanide of 
potassium are added, when the liquid t.ikes a deep Uood* 
red colour. By means of a graduated burette, caustic 
potash is then added, of such a strength that about a 
burettoful would be required to saturate a litre of the iron 
solution. The red liquid becomes gradually turbid, and 
then suJdenly groA s i_(i ou:le>s, \vl,il'-t the scsquioxide of 
iron is precipitateil . '1 lie ;;rnrnuit uf .ilkali consumed is 
read (iff. The same alkali is then used to titrate the 
remaining g io c.c. nl iron solution. The number of 
degrees, incre.iscd hy \\'n. is tiie strength of the alkali 
sought for. I'iiete ['OiniA belii;; .iitau;;e!i, in order to 
analyse any ferru::iiioin m.iiter vhelher ore, sla;;, or 
mineral water— a ncuiia! solution in water or h.ydr icliluric 
acid is prepared, diluted to a litre, and, after t!ie addition 
of sulphocyanide of potassium, is titrated as above. If 

the avmbcr of degrees found is N', then ^ is the 

proportion of iron in the body under exaniinaticm, N bring 
the number of degnees of alkali required for the st.indard 
iron Kotution, In case of a mixture of protoxiiie and 
sesquioxidc, commence by determining the pre-existing 
sesquioxide as above, .ivoidmg contaifl with air, and 
adding chloride of ammonium 10 hinder the precipitation 
of protoxide of iron. A second portion is then pcrfcdly 
peroxidiiMcd, and the total iron is determined. The 
difference shows the amount of protoxide. In this case, 
it is advantageous to replace the potash with ammonia. 
If desired, the iron solution may also be poured into a 
known and fixed amount of alkali, mixed with sulpho- 
cyanide. The appearance, not the disappe.irance, of the 
red colour is here decisive. After the application of this 
method to any given sample, the analysis can, if required, 
be completed by the ordinary gravimetrical method. If 
the substance under exaratnation contains sub.^tances 
precipitable by ammonia,and this alkali is employed, their 
precipitation may be hindered by means of chloride of 
ammonium ; such substances are— Lithia, baryta, strontia, 
lime, magnesia; the protoxides of manganese, iron, ziac» 
cobalt ; oxides of cadminm, silver, platinum, rhodium, 
osmium, and mthmlttm. The following oxides are not 
thrown down \y an eaceaa of potash :-'Lithia, baryu, 
atfonlis, alumina, ghtdaa, oxides of sine, chrome, lead, 
platinum , tin, paSadlHtti tbodium, oamium, and gold. In 
this case, potash ia employed as the standard alkali. In 
most cases, foreign aiustances do not interfere. Thta 
holds good with siltca, the alkaline metals, the alkaline 
earth;!, alumina, manganese, zinc, eohalt, nickeli cadmitMl* 
chrome, lead, biiimuth, silver, and all metals which give 
white precipitates with alkaline sulphocyanidcs. The 
application of the method to alkalimetry is based upon 
the following reaflion : — If an excess of caustic alkali ta 
present io a liquid along with a little sesquioxide 
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Chemical Notices from Foreign Sources. 



(Cmimicai KE«rt, 

1 AuRuj- S. i'>.i- 



of iron recently precipiuicd, and if hydrochloric acid 
is gradually added, as boon as the alkali is satu- 
rated, the oxide of iron is attacked, and a ftrric 
•olution formed, which immediately givt» a blood red 
colouration, an alkaline sulphocynnide liavin^ been added 
as indicator. The method i*, of course, acidmieiric as 
well as alkalimetiic. The author thinks that the method 
can be extended to the determiDatioa of lilvert ckkrine, 
and line. 



Rivut HM^mad^n dt CUmi* Sti*»tifyue el luJutlriellf, 
par Ch. Mine, No. 50, Angast 19, 1872, 

New Mode of Silverinp Glass — M. Siemens. — 
Aldcliyd has been lorig aj^o cniployeJ for silvering glass 
by Liebig's process, '.hough the difficulties of m.inipulatiun 
are considerable. Si< mpn« has improved the process by 
treating aldchyJ with thoroughly dry air.motiiacal r,15. 
Of this li<|uid 2 5 gims.. and 4 grms. nitrate of bilver, are 
taken, and eai:h is dib-iulved separately in water, the total 
amount of which is i litre. The two solutions are then 
mixed and filtered. The objt'i;^ to be silvered, cleaned so 
a« to be quite free from g(ea»e. is immersed in the hqun), 
and lieated gradually up to 50°. When this point is 
reached, the deposition of the metal bp(;lns in a vciy tlun 
layer, dark at In ^t, but gr.r'ually acquiring the metallic 
lustre. \h soon as the incrustation has acquired the 
ordin.iry whitencsi and Insuet tht objed ia witbdntwa 

from the liquid. 

New Process for Preparing Anttuacen.— When coal* 
tar is distilled with a view 10 the preparation of anthraccn< 
it is necessary to push the process to its farthest limit ; 
that is, to separate from the tar the largest possible 
amount of heavy oil* ia which alone the anthracen is 
fMnd. The piocess hitherto employed has failed in 
CKtrading from th* tar a quantity of oil containing 
aathracen at all proportionate to what exists in the mass. 
Ia faft, when, over and above the light oils, a quantity of 
kiUvy oils have been withdrawn equal to about one-fourth 
of tne weight of the tar placed in the still, the operation 
ia Mopped, since the residual matter becooiea viscid, aad, 
ooaduaing heat badly, tendi to undergo decoaipositioa 
and carbonisation, to the great detriment of the apparatus, 
which would be rapidly destroyed if the operation were 
further prolonged. The residue contains a large quantity 
of antbraisen. which has hitherto been waaied. The new 
process coaaiats in the use of agitators, by means of 
wMdl tho yield of heavy oils ia raised to 40 per cent, 
ahowiag a gate of to to 15 above the old process. The 
last porttoas of heavy oil. moreover, are richer in aathracen 
than the former. 

Varnish or Size from Gum-Lac. — The solvent em- 
ployed is carbuiiate of ammonia, in which the giociid 
guni-lae is boiled tiil the anunoniacal odour has dis- 
appeared. It is recommended at a dreafiag for dark 

coloured textile fabrics. 

Continuous Furnace for Burning Bricks, Ae<—H. 
Baser. — A paper derived from English sources. 

Improved System of Heating Oaa-Kctorts. — M. 
Rouget. — The author attains aa economy of coke to the 
extent of it per cent, t>y arrangements calculated to 
iatereept the radiation of heat from the front of the 
fomace and from the beads of the retorts. 

Influence of India-Rubber Tubes on the Illumina- 
ting Power of Gas. — M. Zulkowtki. — The author shows 
that olcfiant gas and hydrocirbon vapours rire ab«oibed 
by Caoutchouc. Hence, tubes of this material are not 
admissibia io caperlnaott oa tba iUwniaating power of 
gas. 

Use of Steam in Extinguishing Fires. — .As a means 
extinguishing fires, the author recommerds the use of 
large pipes, communicating with a boiler, :ind capable of 
filling the building with steam in case of a conflagration. 

Anthracen Blue— M. Sprlagmfthl^Wo baverematly 
noticed this alleged novelty. 



Scarlet Dye on Cotton with Magenta. — 'I h.e cotton 
is first to be worked in a boiling decoction of sumac and 
turmeric, and then with the addition, after a few hours, of 
a little sulphuric acid. It is then, after cooling and 
washing, dyed in a tuke-warm bath of magenta. (It is 
absurd to rxpeA a good scarlet from any combination in 
which magenta is present. All magentas are more or leaa 
on the blue side of red, and tWO UC ali^teM adnilstvie 
of blue ia fetal to acarleu). 

New Oatvanie Pile.— M. Chauderay.— The arrange- 
ment is intended k-^ military telegraphic purposes. 

Dyeing Wax Candles Black.— M. Boeitger. — This 
t produced by heatiag tha wax along with Anacat- 

Imitation of Leather. — A mixture recommended con- 
(.ists of lO parts of j^clatin and 5 of glycerin. A colouring 
matter is then added as may be required, caoutchouc to 
give tlaslicr.y, and bol'ed linseed oil to render the whole 
SufEcicnlly tiexiblc. This composition is spread upon 
linen whilst hot, printed with any pattern desired. The 
surface is then treated with a solution of alum, sulphate 
of iron, copper, or zinc. These saline solutions may like- 
wise be mixed with the composition before it is spread on 
the linen. The surface is lastly varnished, and may b« 
bronzed or gilt. Another composition i* obtained by 
boiling linseed oil with quick-limcand borax, which foma 
a liquid that, on cooling, becomes a thick paste. It ia 
then mixed with rasped cork and more quick-lime. 

Rapid Proceas for Rcdtielag Old Silver (Photo- 
graphic) Baths, — M, de Krueger.— Tha mixed ailwer 
residoea are woU ahateo up with phosphoiiu other, when 
a black precipitate ia deposited, wh ch is filtered off. 
washed, and WKled ia a strong potash lye, yieldiog 
metallic silver. 

Removal of Potassic Salts from the Solutions 
Obtained in the Manufacfture of Beet-Root Sugar. — 
Messri. Duncan and NewlanJs. — The patentees claim the 
separation of pota.sh and ammonia by the employment of 
tartaric acid or acid tartrates, and the separation of the 
by means of aolphata of alumina. 



Archiv fur PkarwueU, Band ii., Heb6i. 
Microscopic Bxamination of Sptiag Watar«— B. 

Reichardt. 

On Sugar in the Roots of Grass, and on Triticin — 
a New Hydrate of Carbon from the Roota of 
Trtticttm.^Herm. MfUler. 

Examination of Aqua Amygdal!.— A K ><^tcr. 

Amount of Copper in Water passed through Cop- 
per Service Pipes. — E. Reichardt. 

Examination of Sausages Coloured with Anilinea. 

— E. Reichardt. 

On Antique Bronze.— £. Reichardt. 
On Vanillic Acid.— P. Charles. 
A(5\ion of Certain Organic Acids on the D«V«iop« 
ment of Mouldioeas. — H. Werner. 



Ntuti Reperlorium fur Pkamati*, No. 6, 1873. 
Toxtcological Studies on Hydrocotaiaio.— P. Falck. 

Effects of Eucalyptol. — M. Bing. 

History of Eucalyptus Globulus. — M. Bing. 

Inflaence of Absolute Alcohol upea Certain Chem- 
ical Raaetlona.— Aug. VogeL 

laituaiica of Activa OxygeD tipon Pyrogallie Acid. 
— H. Strove. 

Acid Reaction of Chloral Hydrate. — H. Struve. 
Rapid Method of Drying Flasks, Tubes, ftc, axvd 
on a Convenient Junction Of Wide and NanoW 



« Tubing.— Emi Zettnow. 
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Behaviour of CamphoM^JTBiOl la thfl 

Organism. — E. Zicglcr. 



Lts Mondts,R(vu( Htbdomadairt des Sciences, fi»r I-'Abbe 
Moigno, Tome xxxi., No. 14, July 31, 1873. 

Rewards for Invention!. — Count De Ooubet, in the 
Mssioa of the National AMenbly, Jnly **, propoied a 
teward of a million fianca to anyone who may succeed in 
fomiog CHnqraaides, nitrates, or ammoniaeal salts from 
iho Ditfocen of tlie atmospbere for manorial pnrposes, 
piorided Mat audi manttres aball be cheaper by at least 
10 per cent tban tbe analofoos manotco sow la the 
market. For tbe diieoveiy of a lubatitote for coal be 
proposed the reward of a million and .t half. 

Preservation of Gum Arabic from Mouldiness.— 
llirschbcr;; adds for this purpose a little sulphuric acid co 
the solution, and finds that the mixture retains its 
adhr&ive propst^ adnjoftd after the lapse of cigbteea 
months. 

RevHt ScitHtifiqtu dt la France tt dt fEtraMgtr, 
Jnly a6 and Angost a, 1873. 

These numbers contain no orif^nal chemical matter. 



PATieWTS. 

ABRIDGIIBNTS OF pro visional AKD COUMATE 

SPttlll-lCATlOSS. 



f Kijli ilifSiWlSfa lUf manufjclurr of laSI, ani< in apparatus r> >"> i . ./ 
therein. Rohert WlUiamson, uli inanuU^lurcr, and Joaiati Uiilr. 
ni«aaf«r, Wincliam Mllwork*, Norlhwich, Chester. Deccmbrr 2H, 
1973.— No. )9]g. First. Brins is cvaporattd by ttram applied directly 
to tbe npper bottom of a pan.calledpaB A,sucB steam b«ini{cencrated 
fr Jia water contained w iihin a doaMa bottom, the 6res or umcs ami 
hcatinc gases adtin;; on the eratcf-corered outer bottom. Second. 
Steam Uum p;in A. i r ether stesm. is led ihrouKh a series of pipes in 
another pan, walled p-in li, such j:jpc!t t-cin^; movibic up and doun, 
ccBire steam-tight joints bciDg provided. Third. The movable pipes 
Mdir iht shMe stcoed pait ax* balaacad brc'**''" wtights mrtr 
eullica. Poottb. Hot brine is supplied to pans iiy tbe feed piM being 
frd thfiifh hot wjter I-ifih. Urine, hnt or cold, is loprlicd to pant 
thr "Jtjh \mall jpciiuin in pipes, or ItirMj^h » series of small nojtles. 

tmfiQvimtnl; id (rf,(iiii(f waitt tii/unri co«/(Iihimj» a'stnicul or 
fkoifhixlu i'^mfvunji, anit m obtain\ng and applying me/ul ptaJtictt 
thtrtjram. Jamci Hin^'^n, Manchester, and John Slenhuuic, Fcntnn- 
ville, Midrllcr.eT IJetMnficr 3(^, iKrJ — No. 3949. We precipitate 
aiscni »ics, arjenites, ( r rhfv;ph.ite» (^^^m the waste liquors resulting 
from ihc so-called "dunging" procers, arp led for the haation of 
■BOfdaaUon textile fabrics >nj yarns, bjr an addition of muriate of lime 
OC «t^cf suitable earthjr or metsliic salt, and, after culleaing the 
predphalcon afSltcr.dccaDposcit by carbonate of soda or Other suitable 



alkaline aali, rcprudtadlic tbsrcby a liquid or salt niiiiUr 10 that 
orialnallT employed for the "dutiKing"' process, Wa can, where 
preTerabfe. ( ici.ipi'atf i-nolnble jr.rniatis. arsenitea, or phosphates 
at the same time is f:rly jmJ cclriuring prrcipitates, by running the 
waste soap liquor and the waste " dunging" liauor into the same pit, 
Md fncipitaia tbe mlRd liqoors bjr muriate o< lime or other suitable 
aecnt, dissolving eat from this precipitate the arscniles, arscniatcs, or 
pnosphstcs by a suitable acid, and from this solution, by aJJi'.inn of 
Time or other alkaline jRcni, we obtain a precipitate, upM.-i -.sl,i.:h we 
operate in the same man< cr as the precipitate from waste "dunging" 
liquor alone. We treat tbe fatty compound left, by one of the pro- 
cesses described in the SpcciAcation of Letters Patent granted to John 
Thnm ind ]ohn Stenhouse. dated July tl, 1872, No. nM. 

tmp' -i'mtni!. in ihe irealmtnt 0/ mailt and «lktr like groim/fe the 
produdmn oj Hatch therifrom, and in the ulUitalioH of the waile 
ptnJuLii for the manufticiurt of enrdhaard and paper, ,tnd for the 
prrp irjiiQit of soapi. John Hci]< ) Johnsoa, 47, Lincoln's Inn Fields, 
AliJdlescx. lA commanicstioii from EugAa* Lccoate, PansJ. De- 
cember jo, 187*.— No. 3956. TMa Iswsn ii e a wrists slajiewsa for 
obt-nninR starch in a rapid aai aaooMieal masner ntrai taaice by 

mechanical means, and In apfljrillC tbe ligneous residues or products 
to ths miaufsdlure of pspcr'pWp, and the fatty produdls to the 
preparation of soap. T he sascnital fcature of the process is the entire 
aiid BBwjI s ta aepafatiaa of the tbNa.ceaipeMBt akmMi ef ilw 
tnalte. vb., the aiareb, th« ligneous sad worn naitm, and the nity 

aroiised matters. 

Imptovtmtnu in thr frc-.luclian of iron. John Watson Spenee, 
Ncwcastle-oo-Tyee. December 30, 187a.— No. jg]7. This invention 
eoMdslS in the produAioa of iron by bringing reducing gases, or, if 
oacMiaiy, gases and air, amler pressure in contsA snth oxides, or 
exidet and fluxes, or oxides, fluxes, and carbonising msleriaJs, in a 
furnace or reducing chamber, where they have previoasly, or not, been 
brought to a temperature auOcicntly high to enable combination to 
take place, thereby reducing metals from their mdes direct as a 
succeaaful commctcial operation. 
tmprupmiumti im the Ireatmei^ of t^ernd other maUrialt for th* 



Isle of Wight. December 31, 1874.— No. 39)9- The Invention consists 
in taking strong paper, and stsioio); or dyeing it to any desired colour 
ss a ground colour, and then colowing tbe SBtfsce thereof to the tint 
required ; the paper is then glaaed, and allcrwatds wattrp«Dofcd by tho 

application of a solotion of sbelisc thereto. In certain esses glycerine 
is applied to the paper to produce a great degree of pliability; rr, in 
some cases, the glycerine may be mixed with the ilye The p.trcr is 
then, if preferred, grained s« described in Spccihcalion of Patent 
No. aps, 187a. 

.Vrir or improved methods, preeetsei, and apparatus for depesHing 
upon wrcughi-triin, tUrt. artti caft-trnn, tiiyers of copper or alloys of 
lopfiT. Jfhn Henry Johrsnn, 47, Lincoln's Inn Fields, Middlesex. 
(A communication from UAave Oaudcin, chemist, Jean Bapiiate, Java 
Mignon, aad Sunislaa Hamy |bn»% bailder s, all et Parisf. Oaesm* 
btr ji, iVts.— No, )970. TbiS nwMton relates to dilbtaat processes 
aad apparatos fbr deposition on wrought-iron. steel.or cati.iron, coats 
or seams more or less thick, but adherent and continuous, of copper 
and al Of s of copper. The said processes may be summed up as 
follows :—ist. A dry process, and the necessary apparatua peculiarly 
applicable for depositing thick scams of metal, as on printing cylinders, 
machine chairs, &c. and, A dry process of precipitation, with or 
" ihout using cleAricity, based on the decompoaition of simple or 
ccimpouod salia of copped kept ia fusion. ° 3rd. A humid proccas of 
prccipitatiBa ol eopfcr aad of ila allQfa, trith or witheal aaiaf elcc- 

IfOTES AND QUERIES. 



\,yaniaea in uas wasie rro 
phuric Acid Chambera.— I see 1 
noiciM'af a SMriisdsf sdlisiaf til 
In tSo CNBtifCat Ntws it is SUI 



Cyanidca in Gas Waste Produdls— Nitrons Add from < 

' ' ' ' " e mention aiadeiaWanM«^"T«cfc> 

. lbs ejraaidss ia gaswSsis pRrisAv 
suted that Hmaiaabasa aassassfslly 

used for the cnllc(f!ton of the ercaping nitrous acid from SOlpllerieacil 
chambers. Can y >ur readers inform me if I can ohtahi fall flilinlaiB 
of these processes fiom any source ?— Kni^u'irks. 
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£. tC— Communications fior " Notes and Queries' column ore for 
thebsa«aiof the readers of tbe CHtmcai. Nswt. Purely business 
Comaiaaicalions must be msde known, in the usual manner, through 
our odvcrtiaement columnn. 



South London School of Chemistry 
Phsrmacy, Director-lit. JOHN MUTER, F.C.S. 
Hours of L^Aure ft»r Session 1171.73 1— 



and 



Chsmtstrjr (Inorgsnic) 10 a.m, 

,. (Organic) 1 p.m. 

Bolatiy (StruAural) . . 11 a.m. 

(Syslematicl. . 3 p m 



Materia Medica .. .. 4 p.m. 

Pharmacy a p.m. 

Classics ijuniorl . . .. 9 a.m. 

(Seni.ir I , . . . 4 p.m. 



Laboratory open for ('radical Chemistry frorn 10 tilt 4. 

This School affords Ihc most eligible opportunities lor obtaining at 
once a rapid, complete, and praAical knuu ledge of the subjeOs taught. 
All the fees sra pcrpctiial until the examinaiion in view is paasei), 
without referciteo to lime. Country Students viiiting L,ondun ara 
placed in Lodgings registered by the Secretary, where 00 impesitiOBS 
are permitted to be practised, and where the prices are all oa a tssd 
moderate scale. For terms, apply to the DireAor, or to 

W.BAXTBIl.S«cnlair. 

ast and 185, Kennlngton Road, S.B. 

BERNERS COLLEGE of'C^^E^IISTRY.— 
EXPERIMENTAL MILITARY and NAVAL SCIENCES, 
aadar Iba direAion tt P wh s sor B. V. GARONBS. F.B.8. Ac! 
of the late Royal Polytschak lasiilatloa aad ths Royal Natrai Collcgs. 

The Laboratory aad Class Rooms sre open ttom it to 3 a.m., sod 
and from 7 to 10 b.ib. daily. 

Espseial facUiiics for psrsons pcsparing for CovsfBiM&t aad other 
saanunatiMs. 
PrivaM Pupils will And every conTeaicact. 

Analyses, Assays, and Praetical Invesiigattose COOasAsd «i|b 

Patents, &c.,conduAcd. 
For prospcAus, &c., spply to Picf. E. V. G., 44, Berners-street, W 

THE LIVERPOOL COLLEGE OF 
CHEMISTRY, 96. Dvks Strcst, LlTasrooi.. 
Specially Devoted to tbe Stnd^of^ CHEMISTRY, TECHNOLOGY 

Laboratories opsn thnraghont the Ysar. 

ItARTIM miRPHY, F.C.S., &c , Principal (SiiBiiinrta fts Isls 

Dr. Sheridan MusriiATT^ 



A Special Laboratory is dcvotsdlO 
deseiiptioo,sadia Miastal ' 

MaoufaAartfS'ai 
ContraA. 

1 aad lavsMSfs Advtosd sad 

ThaBrcdUsoof" ~ 

Terms sod Fees vsav moosrats. 

Further Particolsrs sad Fall ProtpsAss on applicalioD to 
The madpal, MaaiiH Mmnv. WJUtTif, 
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I N SULATED ELECTRICAL WIR ES, 

J. & W. RICKARD, 

ASHBOURNE ROAD MILLS, DERBY, 

*UUBda«rSlllita4CoMea<C«TCndCop»w Wim. TkaroaghlimlMioB. C«adaAivl«y«»ptrewtK«MmlM«. 

Pricf List on af'ptitMon. 

German Silver Wires in Silk or Cotton CoviklKO TO OniBB. 



FOOT, BARRET, AND TEMPLE, 

BATTERSEA. 

ACETIC & NITRIC ACIDS. 

MANUFACTURERS OF 

HYDRATE OF CHLORAL. 

Chloride of Calcium (Purified Muriate of Lime), 
total iaaolablc impaHtica uitder i p«r cent. 
CHLORIDB OP BARIUM (Mtwiate of Bwrial. frn tttm Iiw 
and XmA, I0U1 intparitiw, wsl«r anplad, tmdtr k P*r cmU 

GASKELL. DEACON, ft CO.. 

AlKAL: MANUrACTUHBBI WlOMI>. LAHCAtaiU. 

BISULPHIDE OF '~" 

CARBON, 
PROTOSULPHATE, 

RED OXIDE, t'l'l"'"'' 

oxychLoridb, 

And every ether Mercurial Preparation. 

BISULPHITE or- ! nil", TETRACHLORIDE OF CARBON 
Oxyaulphuret of Aotimony, Glacial Acetic Acid, 

Lt^voK Ammonia 





Ikon, 



Pkkchi.oride CP Iron, 
SvLriiiTE AND Hyposul- 
phite OF Soda, 
PiiospHATBa or Soda and 

Ammonia, 
ETUsaa, 



lODllWS, 

SCALB AMD OlANVtAB P«B> 
MKATtOMt. 



BOLTMIDB or 
PURB AeiM. 
CBbOatDB or SuitTHUR, 
ACBTOMB, 

CHLORoroaM, 

AUBHVOB, 

Chmratb Baryta, 
Arumic Acids, 
FautT EsaKMCRt roa Com- 

VRCTIOmRY ft LiQVBVRfl, 

ALSO, 

Pore Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 

llORSELEY FIELDS CHEMICAL WORKS, 
WOLVERHAMPTON. 

now TO USE SUCCESbt L'Ll.N , 

>7ith safety and success, in all cases of wcak- 

' nc-i". low ipirils, dtsf-oniicricy, Linguor, exhauilioo, coti^tipi- 
tiun, nei\outiici>, muicular dtbiUly, iosi of tUcrctb.appeiite, &c., &c. 

WITHOUT MEDICINE, 
or rccovnc to tpuf ious appliance! or pamphlet* luned by mea davoid 
M medical cducalum. 
PMprinUd intlruclieni aitJ diagrams /«r ImtMlUi, 
PMt lue, two ilamps.hem 

Dr.BAYWABD,llJt.C8., L S A , m. YoikSliwnFiortnMSQiMre, 

London. W. 

Elecftricity revives the failing fun(flions of life, 
and thus inipatt, «ncip and frcth vitality totbe eshauttcd and 
dekUitiied CBa U ittWiWi «M laay fMrijr h* tnoMd tba fmtt^m •i 



W 



EtT*»LltHtD 1791. 

ROBERT DAGLISH & CO., 

BOILER MAKERS, ENGINEERS, AND 
MILL-WRIGHTS, 

brass and ironfounders, 

St. Helen's Foundry, Lancashire. 



Makenof every deacriptiOD of Chemical, Colliery, Copper Ore, Gold 
Mining, and GlaM Machinery, includine Crown, German Sheet, and 
PlateGlatiPlanliatiuppliedtoaameolthe larcett Firmtin England, 
Ireland, Scotland, anil Walei. 

Maker* o{ the latcti Improved Revolvirg Li:.:^ck Aih Furnace, 
witbSiemeaa'a Patent Cm Arrangeaicat.and aa itacd in tiM Maaotec- 
tara of Sada. 



improved ValTetna Air Engine*, and Panpi for Add PaacfaCi Air 

ttChlM' 



Agitators, Comprctnon for Cullictict, and Weldon'a PaiMt ' 



Cauitic. Chlcrate, Drcomi oAing, and Oxalic Pans. 

Gaa Producer* for Kcstini; Furnace*. 

Pyritc* Burner* for Iri&h, Norwegian. and Spani«b Ore*. 

Retort*, Acid, Gat, Nitre, Nitric Add, and Vitriol R*iaia(. 

Improved btcim Superheater* tor RCMB BefclhH, ftC. 

Improved Su;sm Sulphur Pan*. 

Photogr»r>'»r und other information, aupplled on rcceiirt 

of Orders. 

O X I D E OF I R O N. ~ 

W« are pTaparad to capply, on wud a iala tanna, 

HYDRATED PEROXIDE OF IRON (BOG OCHRE' 

Same qL.-;li'.>' a', supplicil \ \ to 



C I'm rnnics , an .1 



cvc riii of the iviiit cxtensu c Gj 
s r-.\cn cnlirc BJl]il.»<;t it: n . 



FRANCIS RITCHIE AND SONS, BELFAST. 



Water-glass, or Soluble Silicttes of Soda 
and Potaah, la tafn or amll faaalliiaa, and tilbar Miid 
Dr in solution, at BOBBBT RUKKBY'STllMck CkMieal 



or 

Work*, Mancbaatcr. _ _ 

Silicates of Soda and Potash in the state of 
Soluble eUt»,orin CONCENTRATED SOLUTION of firat 
quality, suited icr the manulat:ture oi Soap and other pur|^aeB, 
aupplled on best term* by W. CUSSAGE and Sons, ^^idnea 
Soapary, WatrinKioa. 

London Agent*. CLARKE and COSTE.ia and lo, Water Lar.e, 
Tower Street, E.C., who holdttockready for deliver)'. 
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THE CHEMICAL CONSTITrTION OF SUCCINIC 
MALIC. AND TARTARIC ACIDS, 
CRITICALLY EXAMINED AND INTERPRETED 

FROM THE STAND-POINT OF THE 

" TYPO - NUCLEUS " THEORY. 
By OTTO RtCHTER, Pb-D. 

Amono the leading combinations of organic chemistry, 
the family group comprising tlic watLT of succinic, 

tnalic, and tartaric acids has alw.iys been regarded with 
special and absotbinR interest, not only on account of itie 
VMt multitude and diversity uf substitution-produAs and 
derivatives which these water-salts arc capable of fur- 
aishjng, but more emphatically on account of the deep 
import and significance which all these bodies are felt to 
possess in a theoretical point of view. With a well- 
stocked magazine of precious materials at their disposal, our 
modem speculators have certainly not been sparing in 
their efforts to unravel the genetic relatitinH and molecular 
•truAure of this particular class of molecules. I, for my 

part, having, years ago, becoice convinced of the utter 

futility of these efforts, «o long as they continue to be 

based upon the more or less crude and deceptive princi- 
ples of the dominant school philosophy, and sincerely 

believing that my own speculations on this subje^ are 

calcnUted to throw a brighter and purer light upon this 

iatticate, but all-important question, I faeve thought it my 

datj to embody the nuiin results of my researches in the 

present commnnicstton. For this purpose I have drawn 

itp the following programme, which consists of three 

piutl. In the lint part I shall expound the molecular 

dMflgM that accompiny the netural produdUon of the 

mter-talts of sncdnie, nuUic, nad tartaric acids in the 

living otfMian. la tiM Meoad pan I tball describe the 

vaiioBs BiataaMirplieMS wl^lt tbete watar-Mhi are erone 

to experieaee aader tiie influence of hMt aad ondisiog 

ageata. la the third, and last part, I ahail ehicidatt the 

awiecalaf chaagas that attend the arllicial pradnAioa of 

these vater<«alts la our laboratories. 

Having now acquainted the (Oader with the leading 

topics of my programme, I shall at once proceed to direS 

bis attention to those weighty and important aurttm 

which form the subJeA of the first part. 

Part 1. 

On tk* Priiu^al MoUentar Chtaum tktt mam^tu^ ihe 
Natnntt Prodmethm of thi Wattr-Sath of iSueetnic, 

Malic, nnd Tarttrric Acuh in tlf Livin;; Or^nnism. 

The proper treatment of tins ques^tion demands that I 
should enter firht of all upon a minute analysis of the 
chemical origin and mode of formation of the so-called 
polyatom.c .-lUTohols. Apart from the wtll-cstablished 
fact that genuine specimens of ll'.is type can be formed 
artificially by s-jbjettm^ the corresponding hydrocarbons 
to the adlion of chlorine, and displacing the diredly- 
absorbed chlorine molecules by an equivalent number of 
hydroxyl molecules, the more recent experiments of Ber- 
thelot and olherf, devised with the ohjed of studying the 
effcifts of oxidising a-^ents upon the free hydrocarbons, 
tend to the concluiion that these substances are produced 
in the living or ganism by tlie action of atniospl'.ciic oNvj^en 
upon ccrlam kinds of native hydrocarbons, with wliith liie 
juices of plar.t'^ and vt;;elablt s arc aKvavs more or less 
imp :. .:iia;e.l. Taking; this for granted, and confininjj niv 

remarks to that variety of hydrocarbons which are called „ „„,„,„^^„^ ,^„^ 
dtfinat," and wbon chemical cooetltatioB le exprcNed i otdhuinr fcramte : H,-s: C|-it t N,«i4 : <\>ii 



in my system by the Reneral formula 2il>„C^„, {m^i,a,3, 
Ac), I shall yet venture one step farther by maintaining 
that the said alcohols are the true parent molecules to 
that particular class of combinations which claims the 
three acids of the text for its most familiar aad aUMt 
thoroughly investigated representatives. 

Now I have good reason for believing that organic acids, 
which are descended from an olefins-begotten polyatomic 
alcohol, are produced in Nature's laboratory by a method 
which, in its general outline, may be roughly described 
as a process of slow and gradual combustion, in tho 
course of which a certain number of the constituent 
formylic alcohols {viiU infra) are made to pass from the 
category of genuine alcohols into the category of genuine 
acids, while the alcohol rest re-enters into chemical union 
with these freshly-formed acids under the typical form of 
a more or less complex halogen adjunA. According to 
this view, every olefine-begotten polyatomic alcohol coa- 
tains within its sphere and substance the germs for the 
generation of an organic family group whose heterologoae 
members, however widely they may differ from eadi 
other in chemical composition and properties, have this 
important point in common, that they contain the Same 
equivalent number of carbon molecules as tin alcohol 
from which they are descended. The theoretical sig- 
nificaace of this rale will be more fully understood ia the 
sequel, where I hope to faraish coavincing proof that the 
three organic acida before ne stand to eadi other ia the 
relatioB of trutt hetcrofognes, and that the lo-called eiy- 
thrit, which is a species of sacehariae nuitter endowed 
with all the charsAeristic properUee of a tetratomic 
alcohol, has strong claims to ite being tcgarded as their 
natural and legitimate progenitor. In order to elucidate 
the precise nature of theae carious, but, as yet, very im- 
perfeAly deciphered family rdations, I shall require to 
inaugurate Ihe discussion by a description of the molecular 
changes which accompany the aforementioned process of 
slow and gradual comMMUOB from ooe etage of the pro. 
cess to the other. 

The first effeAs of the aAion of oxygen on a given 
olefins are supposed to be of a purely catalytic charader, 
and to consist in the conversion of the hydrocm bon from 
its primitive or normal state of existence into one of its 
possible isomeric n-.Ddifications. In this altered form the 
hydrogen and carbon constituents have re-arranged then- 
iuvea ia accordance with the formula* — 

*^a(i«i-»)C^iii-») 5 H, w aCa ; Hj, 
which implies that a awlecnka of hydrogen have become 
detached and ^pplcalljr chaaged iato add ay^Uogeo aacld. 
and, further, that one of tMM aaelei has re-united as 
principal with the reetoftbelfydrocarbon, which, relatively 
to that principal, is aow deatincd to play the part of an 
adjund, while the other, by appropriating 2 carbon 
molecules from the sud adjunA, has given rise to a 
formen-holding hydrogen nucleus, 2Ca:Hj, where the 
hydrogen and carbon are likewise destined to disch^ri^e 
the relative fun Aions of principal and adjunA. Thank , tu 
their freshly-acquired dissimilar eleAro-polar enei^ies, 
these two differently modified hydrogen nuclei are now in 
a fit and proper condition for chemically combining with 
each other so as to produce the aforesaid complex mole- 
cule, whose first hydrocarbon adjunA is tlieiefore com- 
posed of an olcfinc differing by aH^C^ from the parent 
iiydrocarbon, while the second adjunA consists invariably 
of a molecule of fornit n. 

It is here necessary for nie to inform [hv reader that, by 

• The i«»iicr will b«*r {n mind that the viti, : , r aik« of punAua- 
lion UKd in my fvrmulK ire typical symbols ol mulccular er<>uping. 
Thiii, a dot eonncAt the bale With its acid ; a >emicolon connc^lh the 
hydrocarbon adjunA wilh it» prmcinil; tn inverlcd semiculun cocncAs 
the hi'i'Rcn adjurft («|-i.h in'lulcs ivtrv h|t.it^,,f mr.no- or poly- 
niirin.il acijs, ba^Cft. ot ».a.tir v*ith 1:5 j:n:un .il , .uij a cnU^n connens 
iw o cr more lirople hydrocarbon* wilh one another. Obscrvg, ain, 
: li at ia oqp ntiMial fsnBelatte m iss fslto l CMMitntnU an gcaerally 



: ti at la m nOMMl Mnnuatae n m iss fsli al ceaauimiitt an gcaerally 
»cpanitu ikea tin saseatial csastiracais tgr a IwrlaeBUi line, sod that 
the MBpincal fomafas Mcd in my lyMoi are saaAly the douUt of the 
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riy r-jniiainental law of neU-cheinical flfidaef groupinf;, 
\vhich presides over the collocation of the component 
grc ips of the molecules, the olcfine-hoMlBK hydrogen 
nucleus stands lower in that order than the formen- 
IjolJing hydrogen nucleus. Moreover, while both tbeie 
hydrogen rijclt-i are held to play relatively to each Other 
the part of co ord natc principals, the former, from being 
more eleflro-posiiivc, is understood to occupy in the 
system an inft-iior and more central position, in conse- 
quence whereof ihe first of lhe?c dilTerenily modified 
)iyJro;^en nuclei is ptedest.ntd to furnish the stronper, 
because n'.ore clei;"l:o. positive, ether base, which, by (he 
law of elective ."iiTinity, in the sense 1 t.ike it, is pre- 
disposed to take posscs&ion of the sUon|^er, bctOiisc more 
eleAro-negative, acid. 

In order to express these hitherto obscure and undi fired 
relations in technic*! langu.i>;v, I sluil let.iin t!ic term 
" principal" for the lower-raiiLiiiij liyJio;:iri liiitleus, and 
apply the term "ally," to the hiqher-rankini; h) droi;en 
nucleus, .illowing a further distinction bttwei n il-.e tlrst, 
second, third, ally in all those cases when-, ns 1 hh.iU 
presently show, the tontiniifd action of oxygen on the 
lir^t liMlroc.iilKAi .'•('iui'.ct t e n d s t o 1 1 1 e f oiniAtion of twa» 

three, or more fi.iiii\:ic ether iii.iltLuIes. 

l-roni the pieced. n^; n ni.irk'N the render cannot fail to 
perceive that, so f.ir .-is i; goes, my theory of the chemical 
constitution of the olchne hcfrottrn poly.itomic alcohols 
is not oi^ly e>:cLtilinf;ly pl.iiii .'ind tr.insp.iitein, but that it 
IK RUs^ 1 |it ihl-j l.kew isc cf hi;;!'. <lef;rce of expansion ,ind 
development. This theory is h.iscd upon an original con- 
ception, which, in its widest acceptation, may be briefly 
enunciated a«! fol(o\v«: — " So loni; as a rtiven hycfrocarhfln 
preseives Us primitive or iiomial form of molecular 
arrangement, and nhich is characflcriscd .nmonf^sl oilicts 
by the typtctl identity in the mode of aR^rejjiition of iis 
more or less condensed hydrogen and carbon constituents, 
the whole system may Ijc said to exist poicntially in a 
state of chemical passivity, whereas, after merging into 
one of its possible isomeric modifications — that is, when 
a certain number of its component hydrogen or carbon 
molcculeebave assumed the acid-nucleus form of arrangc- 
menl— this now typically altered system may be said to 
exist potentially in a state of chemical aAivity, because 
it has now acquired the faculty of entering into diredl 
chemical union with oxygen and other metallic or aon- 
metalHc elements, for which these acid nuclei prescQt ia 
their respedUve envelopes « firm and solid point of attach- 
ment." 

In obedience to this all-important law, the first and 
immediate produA of the dire^ union of oxygen with n 
given oieline will be the biatomic ether moleeiiw— 

which, in the presence of water, will speedily combine 
with 2 molecules of that ekmenl, with prodttAion of tbe 
biatomic alcohol— 

H,0,. H,0,. 

Acconlingly, ihib latter formula may be taken to express 
the chemical constitution of the glycols/* among wbicb 

clhylcn-glvcol — 

IliOj. HjO,. 

stands first in the Series. 

Let us, in the next place, contemplate the molecular 
(hanges which accompany the continued adion of oxygen 
on the end-produA of the preceding metamorphosis. 
These changes I believe to consist in the further abstrac- 
tion of a molecules of hydrogen from the define adjund^, 
and their conversion into 2 molecules of water. At this 
point, two alternatives present themselves for ci [ !> : , 
tion. These water molecules may either be set .iLci ly, 
or, by appropriating a molecule of formen from the 
olefine rest, they may become re-emploved in the con- 1 
fttraaiea of ft triatoimc nleolieli wkich will tl»o be com. * 



Ked of one oleficwholding principal and two formen- 
ding allies. Obviously tbe former alternative, which 
exertiiea ao modifying influence over the biatomic 
charader of tbe new compound, ought to give rise to the 
molecule^ 

2Hj(„_,,C,(„_,); H2O2»2Ci;Ha0at 
while the latter altertuttve. wbicb impaita tiiatonie 
propertiea to tbe new compottsd, ought to give rise to tha 
moliecnle~' 

' H,o» h;o«. H«0» 

Accordingly, the first formula may be taken lo cxpfen tli« 
chemical constitutfod «f the "degiyeols," amoag which 
deethyleo-giycol— 

H,0,^ H,0,. 

Sitatids ijriit ill tlie series, \» hi!e the second fotriiuta maybe 
taken to express the chi-nnc.il constiiii',ion of the " gly» 
ccrols," amon^ \viii».h pioj^ylcn-glyceioi (glyceiin) — 

HjOi. HjO^. US)2. 

aHa<^ } HaO,VaCj i HaO,- aCa ; HaOa. 
staada first ia tbe scrlee. 

Let us once more contemplate tbe molecular changes 
which accompany the continued aAion of oxygen on the 
end-produA of the preceding metamorphosis. It is clear 
that this adion ought to give birth, on the one hand to a 
debydregeaated triatemic alcohol— 

i{m-i)^ i{m-i)'> HfQj — aCa ; HaOa — aCa ; HJJa» 
and on the other hand to a tettatomie alcohol— 

H^O,. 

aHa(M-3)Ca(M>)) 8 HaO^ - aC^ ; 

HaOa. HaOj. HjO,. 

HaO,-.- aC, ; H,Oj - 2C, ; H^O,. 

which will be composed of one olefine-holding principal 
and three formen-holding allies. Accordingly, the f.rst 
formul.i maybe taken to express ihc chemical constitu- 
tion of the dcglycerols," among vvluch depropylen- 
glycciol — 

HaOa. HjOf. HaOa. 

aC, ; HaOa. aC, ; fl<0,.aC ; HaOs, 

stands first in the series ; wbilc tbe second formula may 
be taken to express the chemical constitution of the " ery. 
throls," among which butylen-erythrol— 

Ha O». HiOa. H ,Oa^ H lO,. 

aHiCa s Haba w aCs ; HsOs-aCj ; H«Oa- aC,} HgOa, 
stands first ia tbe teriee. 

It is of importance to point out that my peculiar mode of 
reasoning, which it ia needless to pnitue any faithctt baa 
aattally brought us face to face with the identical alcohol 
which, as already obaerved, claims to ba laaMsM aa th« 
true progenitor of tbe three organic aekb that Jbim the 
subjea of thia paper. Having, therefore, adopted the 
last-mentioned ibrraala as a safe and trustwortlqr basta of 
reasoning, 1 have founded therson what aeeaia to be a 
perfcflly rational, harmonioua,and eerapreheosive theory, 
concerning which I make boM to affirm that it brings to 
li);ht Ihc true genetic relations aad molecular architcaure 
of that almost overwhelming mass of substitution produAs 
and derivatives, among which our triad of acid hetero- 
logues has long been conspicaousas the starting-point for 
an extensive series of highly interesting and instrucflive 
experiments. 

It !:taled above, as one of two possible altemntivei;, 
■ ii, 1:1 ilcr the stimulus of oxygen, the olefine-bef •.;( n 
jul^aivtmic alcohol* are disposed lo surrender to -Jiat 
clement two of their constituent hydrogen molecules, 
which are immediately eliminated in tbe form of water. 
Now I have food grouada liw bctieviag that the lOiiitaal 
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very prone tO OMne iato mi iiomerie modincation, 
where they becoflis mawtd with tlw tame feebly acid 
prapcrtica, together with the power of precipiutio( silver 
uem ill nltt, which charaAeriM the atdehydiofthemono- 
atonie mum. Accofding to this view, the butylen- 
•tythfol bccomet first of alTconverted into the dcbutylen- 

H,Oa. HaOa. HjO^. H ^O^. 

iCa ; H,0, - aC, ; HjOa-^aCa ; HjO,- aCj ; H,0„ 

which, by the conversion of the third ibraiylic alcohol 
ally into the isomeric formite of water, looa cbailgea Into 
the aldehyd-like butylen-erythrite — 

H«0». HaOj. HjOj. H»Ot. 
aC, ; HjOa aC, ; HaOj - aCj ; HaO, : 2 H ; aCjO, 
and thence, ly the ahaoiptioii of a moleculea of onrgee, 
iam Uw iMqriba-erjrthfMe of water— 

H»Ob. H^Oa. HjOj. H^Oj^ 

«Ca;HiOa-2C2; HaOj - 2Ci ; HjUj : 2H ; zC^Oj. 
In the next stage, the monobasic butylen-erytlirate is 
made to merge into the isomeric modification of the bibaaic 
bn^ylenmeta-crythriie* — 

HjOa. HaO a. H,Oa^ HaO,. 

aCa;HaOa-2Ca; HaOa 1 2H ; 2CaO-2H ;2Ca0j, 
the metamorphosis being accomplished by the second 
formen-holding ally of the colligated depropylcn-glycerol 
changing into the isomeric formite of water, the formous 
acid constituent of which is now made to play the part of 
prtHcipul, while the formic acid constituent exchanges its 
funiftion of principal for that of cilly. In the last Stage, the 
meta-erythrite resolve; it5L;f into 2 moleCBlet Of Wkter, 
and the meta-erytbrous anhydride— 

HaOa. HjOa. 

sC,;HaOa~ 2Cj ; H.O, ; 2H ; 2CaO, ^ ill ; 20^0^, 
which, by the method of orthogenesis (Part II., c. i., 3), 
becomes finally ir.in>^rcrmcd into Oitbe'^iythijtoi OF ordi- 
nary saccinate of water — 

H«Oa. HaOa. HaOa^ HjOa, 

aCj ; HaOa - aC , ; HjO/; aC^O ~ aCjO. 
The reader cannot fail to perceive that, in order to 
en^lain the natural produLtion uf th<.- malatc and tartrate, 
it IS only necessary to suppose that the meta-erylhrite of 
water has heoooM farther oxidised, first into the mete* 
eryihreite — 

HiOi. H,0,. 11,0,. H^O,. 

aCa ; H,Os w 2Ca ; HaOa aH ; aCaOj-aH ; aCaOj. 
and MibMqnently into the mete-eiythnitc— 

HaOif HaOa. HaO ,. HjO^. 

2Ca;HaOa-aCa;HaOa:2H ;2Ca03~2n mQ^o], 
end that these compounds have then experienced a series 
of molecular changes precisely similar to those I have 
Jest shown to accompany the conversion of the meta> 
erythrite into the ordinary succinate. 

In glancing at the formula of this latter compound, we 
might lie led to imagine that it belongs to the class of 
icadily-OKidisahle aldehyds. and consequently that it 
•honld he possible to obtain thereironit by diieft oxtdnllon , 
the ortho-maiate and ortho^tartratei which, by their 
iformolie — 

Hapa^ HaOi. H,Oa. HaO^. 

aCa ; HaO, - aCa ; HjOa '. 2CaO ~ aCaOj 



and— > 



• Lrl it be borne in mind that, :n Tn%- the- ry. a •! thcnt organic ciim- 
bilutioni are urxIcmtoCKl to bcl' i I'r -iu' tir,- if;- lyb.tsii; mcU water- 
•aitt, which, besides cuutaittiii); (»i itaii ^.uu^ll) tiijundt x mono- or 
poiy-stomic de-alcohol, inclode among ihcir acid coiMlitoeatstwoinole- 
CttlMSt the leut that an moulded on the fonnyl tjrpe. Afain, all 
thoKorcanic corebinuiaos are undecstood to bckiac to the clait of 
poijrhaaic ortbo wate r s al tS, which, bcaides conUinltif for ihtir haloeen 
adjonA a mono- or MfaF.-Blaaiic de-skohol, includa among their acid 
conMitucnts oot a sfails Moleesle, Of. at Um aioit,iMM «elf,thatis 
mi uUcJ on the •HBqn type, wMIs the teat an all isoaMed sn the 
o«a>>l type. 



HaO, 



HaOi. HaOa. HaO,. 



aCa ; HaOa w aCa ; HaOa : aCjOj - aCaOj, 
are at once recognised as the two nearest upper hetero- 
logues of the succinate, these formulae being at the same 
time well adapted to illustrate the all-important law that 
the oxidation always progresses from right to left, in the 
present instance from the side of the oxalous acid ally 
towards the side of the oxalous acid principal. Yet, 
strange to say, all attempts to oxidise the succinate by 
diredt methods have invariably proved a failure. 

In pondering the probable cause of this discrepancy, 
I could not help being struck with the scarcely fortuitous 
circumstance that in my system the trua aldehyds are 
all consttudted on the formyl type, with an uneven hydro* 
carbon for their adJnnA, whereas the succinate and its 
homologues are all construAed on the oxalyl type, with • 
mono-or poly-atomic de-alcohol for their adjunft. Now, 
it is perfedly conceivable that theae typical dillBreoces are 
of a nature to exercise a certain modifying infioence upon 
the intensity of ntttadUve force, which the cexhon nuclei 
of these two kinde of acide an capable of eoocentrating 
upon a contiguous molecule of oiqrgen. But, while I 
shall be ^ad to learn tbet witMo the piecinas of one of 
our labontoriee this problem of dlredt oxidation has at 
length received n pvnftical end ceaunerciallyprofitaUo 
solution, I am straogly impressed with the notion that in 
the living organism this metamorphosis is accomplished 
by n diimnt and weMnabllp Ua moi* leeslblemettied. 

This method I hold to eoniitt la tho pvevkNit eonver- 
sioa of the ortho-succineto Into the liometic nodllleatioR 
of the meta-succinate— 

HaOa. HaOa. HaOj. 

fr) 2(Cj : Cj); HaOa i aH ; 2CaO -2H ; aCaOj, 
ft) aC^; 

which, on the hypothesis that its complex carbon adjund 
is capable of assuming two typically'distinft forms uf 
giouping, is here represented as occurring in an a and ji 
variety. 

According to mv view, the two acid constituents being 
now moulded on tne fonnyl type, become thereby capaci- 
tated to impart to the meta-succinate the chemical 
charaAer and properties of a true aldchyJ, which, by 
the accession of one pair of oxygen molecules to the 
formous acid principal will give rise to the meta- 
roalate, end, iy the accession of a second pair of 
oxygen moieeulee to the formic acid ally, will give rise to 
the meta-tartrate, whence the ortho malate and ortho- 
tartrate will then he finally produced by the method of 
orthogenetie, for which the reader has already been 
reCmtd to the second part of this paper. 

Heving now briefly delineated the main features of 
those aetiital pawciMe. whereby the three add hetero- 
logues of the crythric family group are supposed to he 
engendered in the interior of planu and vegetables, I 
shall pcoeeed to the eeeond part of my nraframme, for 
which I have reserved the disclosare of a new 
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importence of which can scarcely be overrestimated. 

(To be continued.) 
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CALORIMETRIC PYROMETER FOR THE 
DBTERMINATION OP HIGH TEMPERATURES. 

The problem of the deteiminatioo of temperatoies hiriier 
than that of the boiHng^pnint of mercniy baa not fiieea 
solved hi a tatieiiAonr manner. M. J. Sallcnm describes in 
Ltt Mottdts* aa iiMtitmicnt which, founded on the 
principle of the calorimeter, he thinka onitea the best 
approximative conditions with pmAical afanplicl^. The 
instrument consists of a cylinfliical vaia of red copper 
opea at ila .upper end, and surrou nded by an outer 

« Vol. sxxi.. No. 13. „ , 

Digitized by Google 



78 



Energies of the Imponderables. 



I Cmmeur Ifnrs 
I Attgm IS, 



envelope of brass. The red copper vase is supportedin 
this outer vessel by means of an annular disc of wood. A 
layer of air thus separates the two vessels, and this 
arnDgement bat for its end the diminishing of the loss of 
heat qr ndiation and alto by condu<ftion. For the same 
reason, the mouth of the vase is closed by a wooden cover 
pierced with an opening. By this opening, there are 
introduced into the calorimeter detei mined weights of 
water, and a heated mast of red copper. This piece of 
copper (in the ahape of a bolt) letts on an arm patting 
throu|^ the wooden cover, and the arm it tutceptible of 
Bitcb movement at will enable the orer.iior to agitate, and 
with th« hot copper bolt eciually heat, the liquid in the 
vace. The beat of the liqnid it determined by means of 
a thermometer. 

To use the apparatus, half a litre of water is iTunsured 
into the copper vase, and its initial tcmper-ature, ,', nofed 
by means of tlic tlu-rmrinii ',! i . The cylinder of red L-npper 
(which wciyl'.s iu5 f^mis/i is jiiacfd in the furnace uf whith 
it is desired to ascertain the temperature. T, and, when 
heated, is rapidly imintrstd in the water of the calori- 
meter. The water is agitated until equally heated ; and, 
during this time, the mercury of th»" the^rrpomt tfT first 
rises r.ipidly, then more '■louly, an i linally br conu-^ fur a 
few instants stationary (K-lGre it commences to fail. 'I (if 
final maximum temperature, t', is noted, and thi- t<i:). 
perattire, T, found by tlie foriir.]!.i T - snir' — /) -i- /. Thus, 
if before the imtiitTsion of ilif coppn' cylinder the tem- 
perature were >5°, and afterwards 25°, the temperature of 
the heating source would approximate — 
[50(25 -15) -I- 25 = 523:. 

Platinum may be substituted for copper for temperatures 
above 1000". 

The method supposes tliat, at the instant of its im- 
mersion, the copper or platinum cylinder possesses exaftly 
the temperature to be niea?urea. To realise this con- 
dition, it is necessary to take precTution against loss of 
heat during its transport to tlie talorimeter. With this 
view, M. Salleron introduces the copper cyl::ider into an 
iron tube, provided at one cxirenuty with a u oof!pn handle, 
and at the other with an opening; only piMTicienilv lar;:;c to 
admit of the pas^a^e of the cv hnder. This opening is 
excentric with relation to tlie axis of the tube, so that the 
weight introduced into the tube i-; r^iaintained there when 
the tube is held in one diredtiun, and will fall out when 
the tube is turned half round in the other diretflion. A 
copper cylinder is introduced into the tube, and this 
into the source of heat until the copper is raited to a 
temperature uniform with the source of heat, when the ' 
tvhe is removed, quickly carried to the calorimeter, and, 
by a half turn, the copper cylinder is thrown into the 
water. The beat of the iron tube praAically prevents 
fadiation bom the copper cylinder. 
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To return, then, to Kater's experiments. Uc bid 
firft lo determine a pendulum which shoiiM vibrate 
seconds in the latitude of London. He d;d it in the 
house of Mr. lirnwn, in Portland Place, which house 
has an astronomical bearing from Portland Chapel of 
74 d*^- 3'^ '"in. yi See. west from north, the distance 
btin;» j.Sj ftct, and therefore the house is about half- 
way up Portland Place on the left-hand side. In that 
house the pendulum was first adjusted. Nothing seems 
easier than to deal with a simple vibrating ball on a 
string. It is n ot, however, so easy as it seeni. It can 
* Tlic Caatw LsAurst, dcUvmd bsfert Um Society oTArlar ~ 



not be made lo swing in the same plane as thit one 
now appeart to do. If left free to choose its plane of 
vibration it is seldom contented. It will not have a 
dozen swings in the same plane ; it must, therefore, some- 
how or other, be made ri^id, and so prevented from 
such vagaries. Here it a small vessel of lead, hanging 
by a bundle of nntw ^tc d Abres from a hook, and you 
mi^ht think nothing could be easier than to let it 
swing backwards and forwards on the same path, 
bur It will not awing for two minutes in the same 
path ; beneei pendnlnmi are all compelled to adk In 
restr^ned paths, and generally supported on kniih edges.. 
French cloche have two strings of tUlt to the pendnlem. 
These are fastened to two books at the top, and the pen* 
dulum rod being bung from the jnnAion of the two 
silken cords, it is constrained to describe a path in a plaa« 
at right angles to that in which are the silk threads. 

To return to the le.iden vessel. It is now filled with fine 
while sanJ, and at the bottom there is an opening o-.it of 
which the sand can trickle whilst the vessel swit;£;s freely. 
The figure caused by the sand falling on .1 board beneath 
will fI.s \v the path that the vibrating body describes. 
It shall no'iV be let go in what appears to be a straight 
line. If you watch that path you will see it is a very 
curion? one. The s.ind at once indicates that the ends 
of the line arc tr."»\ i llinj; round, also that the line itself 
iii becoming wiae in the middle. In faA «i straight line 
is seldom formed by the falling sand from sucli pcn- 
dnhirns. Even if a circuJar path he commenced, you will 
f;nJ It c.tnnot be retained. It icnniiJs one very much of 
one of the secular astronomical ch.ingcs, that is, our year 
of 365 days and a fraction results from this gradual 
advance of the perihelion path of the orbit of the earth ; 
observe it tends first to a straight line, then through SB 
ellipse to a circle, and then a return adion commences, 
and it will repeat this process firom the straight 
line opening out again, and so past on through 
various phases, until it comes to rest, Hence a penda- 
lum conttruAed of a timple form is of no value, and yet 
it It in its timple fom we reiruire It. It was needfiil to 
assume for the pnrpoM of the cakvlatinn that we can 
make a pendslvm do that which this swingi&g vessel of 
sand is not doing. 

Captain Rater wts the first to deal with the case of 
converting the compound pendulum into a simple one. 
A pendulum it tald to be a simple one when it contltta 
of a heavy particle at the end of a very light thread. 
Such is almost an imaginary pendulum. All pendulums 
that we see are compound one^. No\^'. by pursuing the 
pl.tn .Tuopted by Captain K:iter, he was able to obtajn 
ir^iir. tlie compound pendulum what would bc the length 
of a.i cquivaknt simple pendulum. His pendulum has 
two pairs of knife-edges, a pair at the upper end, on 
which it swings, and a pair at the lower end. He 
placed one pair of these knife-ed(;es on a smooth, 
iiard o<irface, *o that the pendulum might vibrate 
v.itiiout ;;n^^ll:n^; rausin;; it to continue its Vibra* 
trons e\ci.pt llie force cf K''*^''y- Now, if vou 
look to tins diagram, you will fee tl;c motions of a 
compound pendulum. If it were f.hort it wouid move 
thus, and if it were longer it would move more slowly. 
The black dots in the diagram represent the lower ends 
of pendulums of different lengths. Assume that the 
black dots arc the ends of separate pendulums, one bC' 
hind the other, from the same support, they will then 
occupy those places after the same interval of time Cron 
rest ; if, however, these pendulums are united, then tlw 
one it ke^t back by the a^ion of the other ; now they »f 
really united in a comptmnd pendulum. There tt, how- 
ever, tome potntorotberat which, if all these masses were 
concentrated, the velocity at that point would be tbc 
velocity of the mats, therefore such a pendulom woald 
vibrate tn the same time, and ft would be called a 
timple peodolam. Kater found that this eoUefted 
point, which is called the centre of oacillatloa, and tfala 
at which the pesdulnin ie sutpcndedf ace intetcbaaf^ 
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able ; In f.id, he found tlint if liie perdiilum was accu- 
rately adjusted by means of these movable weights, 
he could suspend it upon a pair of the knife-edges, and 
be could get a certain number of vibrations in a minnte 
or a second. Then, if he turned it upside down, assuming 
the pendulum to be right, and caused it to swing as 
before, upon the Other pair of knife edges, it would 
make the same number of vibrations. Those two 
points he marked, and the distance between them is 
the length of an eqaivalent aimple pendulum. With 
•och B compound pendulum 1* now deKribed, and 
of which the one before you it a oopjr, counting the 
amnber of Tibntjona it maliei, you can alwaya deduce 
tlie length «f a simple pendulam that would make the 
■ame nomhar of vibrations. 

IVhat Kater did, then, was this— he had a clock kept 
going, atrialy to truth, that is, to true astronomical 
time. The clock was furnished with a gridiron pen- 
dulum of the construdion shown in the dia(;ram, and 
so carefully arrani^t'd a'5 not to be nlit-rcH m length 
in consequence of change of temperature. On the bob 
of the pendulum, in front, was a white speck, as on ilit.- 
pendulum boo of this clock. He placed the compoun l 
f^ravity pendulum, winch hns hccn di'stribed, in fnmt 
of the cluck, the tlock pendulum beating ^6,^oo strvkct. 
per mean solar day. The rate of the clock was deler- 
inined by astronnm'C.i! observations, and therefore, on 
any part of the e.irtli's s ".rface, it would be possible to so 
arr.in'ji- thf Kdlnr pL-niiuluni that the clock shnild nli^'ny? 
record S6,.(oo he.'^ts in .1 mt.iii solar day. 

Now let us turn to this two-ended pendulum 01 Capt. 
Kater. It is of an invariable k'ni;th, and adlcd upon 
diie^iy by the force of gravity; there are no weights or 
ctodcworltincoimeAion with it. When it is up on one 
aide, it is the power of gravity that causes it to fall, and 
it is gravity which keeps it going. If, for example, a 
JMIWCrfol magnet be placed under that pendulum, then 
It will COOM to rest sooner than it would otherwise dn, 
becaoae it ia palled down with greater force. If. there- 
fore, gravity cbtngei in its pall on this pendulum, it will 
tcU 00 the rate of itt vibrationa. The rate of vibration 
of the equivalent aimple pendolam it known, because it 
baa been ealenlated from this compound one; hence, 
if this emnpoand pendulum be placed in front of the 
dock keeping astronomical time, and if the vibrations of 
the pendulum be coonted whilst the vibrationa of the 
clock pendulum are being recorded, it might be ascer- 
tained whether the force of gravity varied in different 
places. 

The menns by which Kater conip;ired tlie<!e vibrations 

are very simple, ^'oti s<^- the uliitc speck, pr'-\iuusly 
referred to, <m the bob of this gridiron ptnuuluni. IK- 
took a teirscope, and placed it at ponu- fiistance on ;i le . t l 
with thnt white speck. Between tlic wldte speck and the 
telescope, and near to the gridiron pendulum, swung the 
gravity pen Jiiltsm, which mcvrd ^lii',', t r than the other, 
beir.^ made .i little l(in^;Lr. Kutpin;; his eye upon the 
telescope, and direfted urnn a rirrnw piece at the end of 
the gravity pendulam. whiVli wm> tie s.ime width n the 
white circular speck upon the bob of the clock pendulum, 
he COOld tell when the two coincided. As one penJul rn 
swung slower than the other, it was quite clrar that a 
coincidence must take place, and he noted the time of 
the coincidence. That was the beginning of counting 
vibratioot, and he then wailed until they sepamted* and 
until the coincidence again took place a second time, 
which gave the number of the vibrations in a given time 
na fecorded by the clock. Experiments like these were 
fcpcated very frequently and carefully, until at length the 
•mage was obtained aa to the number of vibrations that 
this gravity pendulum made, compared with the inbration 
that the one on this mean s^ar clock made. Within the 
tube of this telescope there are cToisings of very fine wires 
—50 fine as to be h.-ird]y visible to unaided vision ; the 
threads of a spider's web were formerly used for tbifl 
I. Aapideriaukeninthe&ng*ri;tbea,irsbnken, 



he would run his web out to save himself, and this web 
was placed in the focus of the eye-piece, and the threads 
were so that the crossing of them was in the axial ime of 
the telescope. It was by looking along that aaaai line 
that the time was observed when the coincidence of these 
two pendolttm marks took place. The accuracy with 
which that was done ia more easily to ht imagined than 
realised. 

Assuming that this has been accomplished, let us look 
for a moment to other elemeata which wonid disturb the 
resoU. Ia the firtt plaee, titepeadnlwa vibrated In air; 
and you were told, in the first iedlnrF,that abody weighed 
in air and weighed in any other medium is not balanced 
by the same weight. Hence, the elMk of the air npon 
the pendnlam has to be considered. Then the pendulum 
is vibrating in a changing atmosphere, sometimes warm, 
sometimes cold, and a change of the temperature causes 
an expansion or contraftion, hence the effeft of that 
expansion was to be considered. And, simple as it seems, 
(i> e^t !ni;ite wlitj'.l.er .i periduhim is ion:;er or shorter is 
TLTiliy vi-ry difficult. Indeed, (;re.lt was Captain Kater'S 
piTpli xity abnut it. 

Me measured the length of h.is pendulum thus: — He 
form'-<l ,1 box similar to the one 0:1 tlie txhlc, and laid hi* 
pentluluiu in it, and applied a microscope over one of each 
pair of opposite knife-eilftes, placir:;; helund them a piece 
of white paper, so that the e lt^e miijht he seen. He then 
applied the microscope. .-Xciai:!, h.e put beneath them a 
pii-ce of Wack paper, and he found that th.e me3«flrement 
V. ith the N'. hite paper wa'; never the same as (he mea'^urc- 
ment witii the biack paper. After desctibinc; how with 
microscopes he attempted to measure betwetn kmfc edt;e 
and knife-edge, by placing them when white on .t hl.ack 
ground, and when black on a white ground, he ailds ; — 
" In one case, the knife-edges seemed to start forward 
to each other." This diflSculty is summed up thus: — 
" On the cause of this extraordinary fa£l I can haxard no 
conjo^ure, and it remains an interesting SubJeA for future 
investig.-ition." 

We now know th.-»l this resulted from a phenomenon 
called " irradiation.'* Hence he was bound, even in 
looking through those mieroacopet to strike an average of 
the apparent errors. 

Another error that occnned, which he also fennd great 
dKficttl^ ia renedyingt <uid Indeed never dU nmedy, so 
that in faft the experiments he made are liable to some 
infinitesim.il corrcdions still, was this : — If a pendulum 
vibrates, as this one was doing just now, the air clings to 
it, and is carried along with it, from what is called the 
"viscosity" of the air. That viscosity is such that, if you 
were to put a idiort piece of f;o"d leaf projecTin:^ edgeways 
upon the face of the pendulum bcd\ you would hiid that 
the gold-leaf mnved. w:;h the action of the pendulum, and 
was carried abuv; u, to that it turned neither to one 
side nor the o'.ii r. If, however, the rjoki leaf projc-c'ted 
beyond a certain d ";! a!ice, then you would find it bend 
with the air. Tiierefoie, the atmosphere in immediate 
ceintn*"* with thp Ik h v.'a=; drajjed along with the pendulum, 
and '.lint partic chir elci-icnt Ciptain Kater \va« not aw.ire 
of. Government, some \e.i:s a^o. in order to set this 
question at rc-t, had larc'e vacuum tliambc-rs erei^cd, and 
pendulums set vibrating in them, to .-iscertain h.ow great 
an error was caused by the viscosity of the air. 

Captain Kater having determined the length of this 
pendulum in the latitude of London in 181S. it was 
thought of gre.at consequence to ascertain how far the 
force of gravity varfod in diRerent tatitodes. 

A memorial was presented to the Government in 1818, 
in order to ascertain by means of a pendulum how gravity 
varied throughout the British Isles, and Kater was com- 
missioned to take steps for the purpose. Government 
placed at his disposal certain members of the Royal Corps 
of Eagineera, with whom beeetouttotbe north of Scotland, 
and made experiments at various places, tte went np to 
Unst,in the Shetland Islcs,theo became down to Portsoy, 
then to Leith, then down to Clifton, in Yorkshire, then to 
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Aslibury, tl;en to I.omjon, and then to the Isle of NVlt^lit. 
and in each of tlioic places he made ctrtain ex I'tTinifnts 
based upon the principles nr>«' tuo brieliy dcM.ribeii. I'tus 
lecture uou.'d extend far beyond the riUoUed time if u 
entered idto details with reference to IocaI arrangements 
and tpectal calculations. It may suffice to refer to the 
Ubie for (-articuUr* of the retults. Tke following is » 
copy of the table : — 

H*mm La:?tttd« Vi:ir;i:Ar.» Lcnctbata 

4f of i»A Mcaa Panmttiin (o 

PUce. Piece. SobrDay. VibraicSMgod*. 

De;. Mm. Sec. 

Unst .. .. 6» -15 i^ -^o 86,096-90 39'I7M6 



Portsoy 



57 4'J 5'^' 



86,oS6o5 
86,079-40 
86,068-00 

bO,o6i 33 



39-16159 

39«5554 
39- 1 4600 

39-13829 



86,058-07 39-13614 



Leith Fort .. 53 5S (o !m 
Clifton.. .. 53 27 43 12 
Ashbury Hill 52 12 55-32 
London .. 51 31 8*40 

Shanklin, oi 1 

rather Dun- I 50 37 23-94 
more . . . , ) 

Ffom this table it will be teen tb«t the length of a 
peiidiilnin inbrmting lecoDda in the placee respcAively 
entered it that ^ven in the lest eoliunn. 

Tbeie ieogthe ei« sufficient to enable a mathematician 
to calcnieto the Ibree bjr which the pendalum is caoied to 
swing. Now, as the only force caming this swing is that 
of gravity, such a ealcttlatioo determines the force of 
gravity at that place in Tcietion to ite power to produce 
motion. Hence is dednced those iOcheSt which, in 
ordinary expression, is thns broadly Hated to be the length 
for pendulums vibrating seconds in the latitude of London. 
Captain Kater deduced that 39*13829 inches was the 
length of a pend jluin vibr.'.ting seconds in Mr. Brown's 
house in Londur.. 'I liis length requires to be reduced to 
sea levcl. Now, the rooms of the Koyr.l SoLiity, a", 
Somerset House, are Si fctl above law -ualer. and by ike 
aid of a itiountaiii barometer, madk.' by Kamsden, Katcr 
found the loitm in Portland Place to be 2 feci b?!ow those 
of the Royal Society, and, as tiie length of pcnduluin .ibdve 
the llcor was 4 feet, the elevation of penduiisni above sea 
level IS S3 feet.* Now, gravity varies inversely as tlie 
square of tiie di>tance of the place from the centre ('f tlie 
eaitb ; thi-refore, tlie !cnt;tli of per.diiliitu ir.us', be incie.iSL-d 
in this proportion ; and. taking; the radius of the earth for 
the latitude of I'orll.Tni! Place to be ^95, ( 5S3 miles, we 
have 3c) 1 \kG inches for pendulum vibratir.^ : conds at the 
level of the sea in the latitude of London. 

The greatest difference between the mean and that of 
any of the sets of experiments is only 0-0002S of an inch, 
or itt'an length of pendulum. The length 39*1386, as 
thns determinediisthat required to perform one vibration, 
*R <>f <^ mean iolar day, under the circumstances 

described, and at the level of the sea. 

Finding how mtich could be obtained from this with 
regard to the British Isles, Government commissioned 
Captain Sabine to go to different places on the east coast 
of Africa, the Island of Ascension, Bahia, Trinidad, 
Jamaica, New York, Greenland, and Hammatsfest, in 
NorwajTi and repeat Captain Kater's cwperiments. These 
csperiments are repated,aad then, bjr an arithmetical 
process whkh need not bo lefttred to in detail, it was 
very easy, having given the nionber of vibrations of this 
invariable pendulum (for the distance between these knife- 
edges did not vaty) performed in it Kolar day, to calculate 
the power that was pulling it ; and frorrj that c.tlculalcd 
power could be obtaincii the inans of the canh bene.ilh 
the place where it w.t> Hi ing pnllid, maliinj;, of course, 
nil the allow.mcm for corr< ilioiis .ind other i iu otnslance.s. 
Th.it caVuh^ted p )vvtr give.s the a feet uliitli \\ e nic all 
.tcrjiiainleJ with at iho nic.tsuu l.i , 11 1 (f jitaviiy. The 
tne.tninJ of wl> ch is, tliat gra^iiy vi..ll t;tncraic in a 
1 lb. \s i iv;iii. in u:ii- s< cond, a velocity Ihitty-lwo times 
greatrr th..f) (hat which it is agreed shall be called 

• Th r •..^Msioc nclnds tbat Ihjse mcisttrcmrntt: re-i " 
b( cemAcdt^A. X, 



the unit or absolute nieas-jr<_- i f ;' : . i . Put conversely, 

the absolute unit of force ii> cquji to the weight ol 

I (1 o r.n, . , 
= ! oz. nearly. 

322 

Captain Foster afterwards repeated these experiments, 
and made others, and from them has been obtained the 
figure of the earth, and calculations of all kinds used in 
scientific investigations throughoui the globe depend upon 
them. Captain Foster was onfortnnatHy drowned in the 
river whilst observing some of his experiments, but 
Mr. Baily undertook to tabulate his results, and completed 
the calculations on the data which had been obtained by 
Captain Poster*sobservalions. The calculations Mr. Baily 
made for this purpose occupy many closely-printed qoarto 
pages of figures. The tesait was solely to ascertain the 
length of the pendulum, and so deduce the figure of the 
earth. Ofeat Myond all ordinary estimate is the amount 
of care, patience, pevseveeinee, and anxi«^ that attends 
experiments of this kind. 

(Tobsconlioucd). 
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PtaUiur's Manual of Quttlitctive and QnaHtHaliVi Anatf' 
$is Vfith Iht B!v"-f'ipe. From the last Gcrm.-in edition, 
revised and en! uged. By Prof. Tli. Ritinri', of 
the Royal Saxon Mining Academy. Translated by 
Hknrv B. Cornwall, A.M., Assistant in the 
Columbia College School of Mines, New Yotlt, and 
John H. C.\swr:Li.. Second Edition, revised. New 
York: D. \'an Nostrand. 
It would be utterly supcifluou.s on our part to express 
any opin:on on a ui :k s'.li.i.h l as won SO high a reputa- 
tion as the giwil ii..iitti ji.ese of the late illusiriv-'us 
Professor of Frcybcrg. The pii^i nt vtrmn is founded 
on the latest German edition, enus. lied vmh ti e \.iloable 
J iiions of Professor Kichter. .\n)ongthe m-.piovcr.ients 
\ve notice the introdu<.'lion of no fewer than 150 new 
m.r.t r.ils, a quantit;ui\e test for tiierciiry, the description 
of lu'w 3]'p.-!r.-itus for measu;ini; siKcr .iss.ny buttons; and 
an el.iLoi .lie i:K:r\ jn three diMsions - one fur niinoraU, 
auutiier for n:etall ur ^ic al produtis, and the thiid general. 
*I'he ii,~-.i iiciLons tor liie quantitative detcrr'.iination of 
bismuth, cobalt, nickel, iron, and for tiie e> ii.unation of 
coal, have also been a Idcd since tin- a i jie. trance of the 
former English translation from the pen of the late Dr. 
Sheridan Muspratt. The reader will be enabled to com- 
pare the two versions when we state that Dr. Musprait's 
has only 392 pages exclusive Of index, while Mr. Cornwall's 
extends to 522, and is more compadly printed. The editor 
appears to have carefully and conscientiously discharged 
hisduties. The retention of th^ old Bcr;;clian formul«e,in 
which oxygen is expressed by dots, and sulphur by 
commas placed above the symbols of the other clemeois, 
may seem strange to some readers, but it is not without 
advantages io mineratogical matters. We cannot in 
passing refrain from protesting against an exprenion 
which has caught our attention. To be told that'— 
" copper occurs qiatt eatenttvely in nature,*' grates on tl>c 
ears of alt who have been accustomed to precision of 
thought and bnguage. As the latest and best English 
version of Plattner this book will be ind! p-nsableto all 
students of mineral chemistry and its applications. 

Oltsiiviitivns OH till- Af^ruuittirat Chrmhlrv of Ihc Suj^ar 
C I. . liv I . L. PiitrsoM, Pb.D., V.C.S. London : 

l^iiiki 11 .i;iid Co. 
W'i. \ I in. IN' in < ..lied the stctLotvp'. d orllid U xy (:f agtitiil- 
lurai chemifctiy receives from tini'- to time very sevtte 
shocks. But a few years a ;o \. e -.vcre taught that tlx 
sole duly of the chemical manure maker was to offer Ins 
eusionii-rs abundance of phosphoric acid in ri soluble form, 
an 1 of nitrogen — though the importance of the Utter was 
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not uiiiversaliy conceded. Nozv we Icarn alike from 
scientific research and from praAical experience that a 
plot of land may be-ome exhausted of other constituents 
as well as of phosphates and combined nitrogen, and that 
in such cases superphosph.^ius and ammoniacal salts are 
OMleM. Tbi> truth is ably enforced by Dr. PbipaoOa not 
metclyaf ngards the sugar-caocbutfor eropi ia ^neral. 
H9 points out that the substances added to a soil must 
aot only be sufficient in quantity and right in kind, but 
muM alto be in an assimilabte condition if the plants are 
to bo benefitted. Liebag showed that by burning a plant 
to aaliea, and aoatyiinc tbo ntnit, «o learn the food 
oeccaaaiy to render it loxariant in a given coil. Bot if 
we bom a qnaniby of wbeat-pUtnta to ashea* and tffW 
shio mtdne at mawm to a frcah plot of land sown with 
wheat, the crop provea a failure. The author states— 
■* The bumine of a vegetable to procure the ash renders 
the Okiaeral food it naturally cont.iins almost usele&s as 
fnannre." On s-jpcrphosphate employed as a sugar-cane 
manure he places little reliance. .\mmoni,ac.T! s.ihs h.i'. l' 
been largely tried in Demer.ir.i ; tl-.c tesuit bcii;g tJic 
r.-ipid fjrowtli of the canes, :inJ the proJ-.iiiinn of a juice 
pOi-ir ill sugar. A very ir.Tpnrl.mt f.ii;t to wiuch the author 
calls attention is that the an.Tlyses of the mineral ingre- 
dients of plants, incinerated .Titer they .irrise at matiiritv, 
must coincide, and " cnn alone teach lis .iccur.itely wli.it 
ar.y plant takes from th.e soil." Dr. Phip^on w,is once 
called to report upon a number nf anaU of siii;ar c.ine, 
executed by chemists of admitted skill, but wh ch never- 
theless presented serious discrepancies. After a long 
investi^a'ion he founrl thnt th<» «nmj»les of cane had been 
taken at various stages of pro.vtl:, and the results con- 
sequently could not coincide. On the other hand, an 
analysis of some ripe coffee berries from Ceylon coincided 
most closely with one made thirty years ago with West- 
Indian coffee. This is an apt illustration of theotd« but 
not stale, truth that analyses of organic substanceaexcept 
made tinder distln&ly defined circumstances are merely a 
watte of (imr. The author finds that the ingar-cane 
withdraws lime from the soil more rapidly than magnesia. 
Hoacc. " the degree of exhaustion which a cane toil has 
ttadetfooe can, to a great extent, be ascertained by com- 
paring tb« sclativo auMHiota of lime and ntagneaia *■ found 
OR analytil. The deHciency of humnt— an article not 
Irmg ago proclaimed of little va1ue~is found in Java to be 
a aouree of aterilityi **by causing a want of porosity, of 
nitrogen, and of carbonic acid." In this country every 
nurseryman and market gardener knows the importance 
of humus, however unable he m.iy be to point out its 
cxaA mode of aAion. The most important portion 
of Dr. Phipson's pampl.tet ia where he shows the 
value of farmyard mnnnrp, nii;ht-;oil, and similar residues 
as tc-ntamint; rot merely " all th.it the plant requires," 
but .lUu " i» tht fr.ip^r i'.a'.c J\^r ammiialiun" This 
tr-i;:! has of late been furcm;^ itself, from various poinis of 
view, upon the attention of agricultural chemists. 
Manures made i'ram cxcreriient itious and sewage matters, 
though poor in the two f.i»hic>ndble items of phosphoric 
aciJ and ammonia, arc yet found in practice to give 
better results than some which " analyse well." Dr. 
Phtpson's pamphlet is, in short, highly suggestive, and 
whiUt we cannot appro'.f of all it contains— f.^'., the 
laudatory mention of certain firnis in the manure trade — 
we have much pleasure in recommending it to our 
leaders. 



The Rtlrosptcl of Meil'icine. Edited by W. Bl? mtjiwaiti , 
M.D., and Jami s I!:: a; i hv. ai i l, .M.D. Vol. Ixvii., 

Jan. to June, 1S73. London: S>impkin, Marshall, 
and Co. 

This volume, subdivided into sedlioMI OH pnAkal medl* 
cine, surgery, midwifery, &c., contjdna tittle 'matter 
diredly cooneded with chemical sdence. We notice cer- 
ain partienlani on a recent outbreak of enteric fitver at 
Monney, in Somcteelabire. The diteaae ia dittiadly 



I <ihown to have been introduced by the evacuations of an 
I individual attacked finding their way into a small stream 
which supplied the village with water. With the Intfo- 
duiftinn of a supply of uncontaroinated water the number 
of fresh cases fell, from eight to thirteen weekly, to five; . 
and in the subsequent week to one. Dr. B. W. RichardtOtt 
gives an account of his last new anxstheiic metbyleo 
ether, which he considers safer than chloroform or 
methylcn bichloride, whilst possessing ill their 
advanta^. That vexed question — the tMrapentic nae 
of eledricity— ia alto diicaaaed at tome length. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Vii'ltr Ihit htading mil bt founi M tncftMMtk hit o/ 
clumical paftti fublnktd abroad rfart'nf Htt f*tt wttk, 
with abtlracts 0/ a!l tutceftitlt ef advantitftont akrisli-mrnt. 
Tki Iwo half-ftauy v.iumti cf thi CiiiMicti. Ni>^s, with 
tknr cofwui mdicti, mtU, thtn/ort, bt taiivaUut to an 



NoTC. All 4sgietB d tiiir<ralunar«Csaiicn^«iUnl«>s otbsrviM 
•apteutd. 

CompUt Rittius Ilebdomadi^lr. i (hi Sir.nttt d* PAtiUhllUt 
dtt Scttnces, Juiy 21, 1373. 
Third Notice on Guano. --M. Chevreol.'— The author 
examines into the cause of the development of caibonic 
acid gas when the hard poctiooa of the guano come in 
contad with water, and announcea hia intention of ex' 
amining nnder what circumatancet carbonate of ammonia 
behaves in this manner. 

On Nitrification in Soils.— M. Th. Schlccsing.— The 
author fin is that the quantity of nitric acid pruduci d is 
not pri'portioiiAl to the amount of oxygen conuincd m the 
ait, tlie relation between these two quantities — the amount 
of nuil- acid produced, and the proportion ofoxvyen con- 
tained in ilie air, being very complicaleJ. When the pro- 
porticn of uxy^;en in the air does not exceed li per cent, 
the amount of nitric acid produced is even then vciy con- 
sideiable. 'ri'.e arable soils almost entirely separate the 
oxygen from the oth.er j;ases present in the atmosph.eic. 
As the proportion of oxyj^en augments the yield of n;tr;c 
acid is increased, .tnd !ieems to attain its inaxinunn when 
the oxygen is about 16 percent ; beyond which it decreases 
in proportion to the increase of the oxygen. These 
experiments seem to prove that the fire nitrogen and 
oxygen of the air take a direA part in the formation of 
nitrates. The soil used by the author in hia cxperimenta 
was rich in humus and in lime. All carbonic add and 
ammonia pre-existing in the atmoaphciea operated upon 
had been ptevioaaly eumiaatcd. 

Od a Compound of Picric Acid and Anhydrous 
Acetic Aeid.— D. Tommasi and H. David.—Tbe for- 
mula of the new compound is — 

It may he regarded as a ] . ; <■. • m which i atom of metal 
is rcphaced by acetyl. ll mi. I twecn 75^ and 76% 
begini. to decompose at 120 , turns brown at iSo', and is 
completely decomposed at 260 , leaving a caibunaceous 
residue. Alkaline solutions split it up in the cold into 
acetic and piciic acids. It does not detonate on percus- 
sion, h.it if mixed with chlorate of potassa it explodes 
witli violence. 

A^ion of Pyrogallic Acid upon Iodic Acid. — M. 
Jacquemin.— I'yrogallic acid placed in contaftwithiodates 
turns brown instantly. The readioa ia the iams whether 
the iodic acid be free or combined. Bromie and chloric 
acids have no such aAioo, except the latter la concentrated 
enongh to ignite paper; whimJodic acid sda energeti- 
cally even when diluted with 250 parts of water. Hcnce.pyro- 
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gallic acid may serve M a nageat to indicate the pretence 
of iodateg occurring as ioipariiiee in a coaimctdai Mtnplc 
of iodide of poiastium. 
On a Native Compound of Oxtdea of Iron and 

Copper, and on the Art iTicial Formation of Atakamite. 
— C. l-'ricdi;l.— l iua new mineral — deiaiossite — is found at 
Kathanner.bur^, Perm, Russia, accompMHying Umtaary 
graphite. Its composition is — 

Sesquioxide of [ran 47 99 

Alumina 3'Sa 

Soboxide «f copper 4T43 

98-96 

Itt ip. gr. is 5*07 ; its hardness 2-^. It yields a greyish 
black powder, and is opaque even in the thinnest laminx. 
Alakamlta was artificially produced by heatins a solution 
of fefric chloride with caproaa oxide to 250* wr eighteen 
boars io a waled tabe. Brilliant prfcn crystals were 
depoeited ott the tides of tbe tube, at^tcLing in form and 
properties with atakamite. 

On Spontaneous Alterations in Eggs. — U. Gayon. 
— The author finds that the p r.rcf.iitir n of eggs is corre- 
lative with the multiplicatinti of vibrlorn's, and is not in 
all cases accelerated by shnkini; and mixin;^ up the white 
and the yolk. Mouldinese mny ul^o st-t in — which is not 
to be confounded with [lUtrL-iaaion and is caused not by 
baAeria or vibriones, hut bv x-cgL'tnble jjuircs. In r.noiliiT 
and rarer (.hanj^e llie eg:; givi<s rff n peculiar acid •^n-.^ll 
without putridity, having an acid reaAion, and containing 
alcoholic pfodnas. In tbis CMe no bafleriaQ germs ere 
present. 

Note Coneecttingthe Change of Velocity of Regime 
In laoclvnmoua Refulatois*— M. Y. von ViUarceau.— 
The anthorherediacuBses tbe ease of a temporary change ; 
as where, after observing scars with an equatorial, one 
wishes to observe a planet, a comet, ftc, and it is 
desirable to be able to alter the instrument quickly. He 
mounts the axis of the ref;ulator in a movable frame, so 
that one ni.'iv gi\'e it any incliii.itinn In the vcrticTl. lU- 
investigates llic rr.ndL- (d' a if; ion of an ifOthronous regula- 
tor with the s\is inclined. 

New Researches Confirming the Localisation in 
the Cerebellum of the Co-Ordinating Power of 
Movements Necessary to Walltinc Standing, and 
Equilibration.— M. Bouilland.— Tbe anthor has been led 
to this result by experiments on some thirty animals of 
difiurcnt species, and by clinical observation. He doubt.^ 
Flouren's dodrine that the cerebellum co-ordinates all 
the voluntary movements of translation and prehension. 
Farther, in place of holding that tbe brain co<ordinates 
none of the voluntary' movements Of translation and 
prehensioo, be holds that it co-ordinates a neat number 
of them, bet not those of walking and standing. 

Direct Demonstration of the Fundamental Princi- 
ples of Thcnno-Dynaniics ; Laws of Fri(fiion ar.d 
Impatfl according to this Science. — Continued extradl 
from memoir by M. Lcdicn. — The writer here establishes 
son.e formulas, and gii,cs some explanations itlative to 
motion and velocity in a system of material points. 

Movement of a Spherical Segment on an Inclined 
Plane, — ExtnA from memoir by Gen. Didion. 

Spedlia of Iron and seme ether lletala.— P. Secchi. 
—lie wished to ascertain whether the fine 1^74 K, leea 
in tbe corona of eclipses really belonged to iron, as has 
been asserted. Fifty Bunsen couples were used, giving a 
powerful force. The voltaic arc of iron was got in varioun 
ways — (i) With two iron cones ; (2) with one at the 
positive pole, and a carbon cone at the negative ; (3) with 
drops ofircn in .'4 hlllt: liu'.lcnv ol a carbon point turniin[^ 
po!-Uive jude. lie iistd a c!i red- v:s;on speftroscopc, and 
with a hcliofitat rcfleclinj; tl;e sun's rays between the 
electric poles he could liavc the solar spcdlrum and that 
of the eledtric arc superposed. He examined carefully 



iron spedlra alone ; also tried various kinds of iron* bat in 
no case did tbe line in question appear; and hecoaclndea* 
tiiat if it belongs to iron, it is developed in circumstances 
of temperature still unknown. He makes some further 
remarks on thespefirtim of the are from the carbon points 
which, projeded on awbite tereea with a Oabosc^ appara- 
tus, had asixeef about looentlinetres, so that itsdifier- 
ent parts couM be well examined separately. He notes 
some differences ttan what Morrea and others have 
observed in the carbon vapour speOrum. Experimentinig 
as to whether any other metals gave the finely fluted 
spcdrum of carbon, he found that aluminium gave it 
.'i d mil .ih\y. 

Permeability of the Sand at Fontainebleau. — M. 
Belgrand. 

Bzpetimenta en the Movement of Swell Produced 
in an Arttflcial Channel, making Water Rian ota 
an Inclined Plane to a Height Sensibly CmntanXi — 
M. de Cali^ny.— .The writer's design is to ehow tba 

advantage, for study of waves, of isolating a phenomenon 

in an artificial channel. The experiments made were of a 

rough and preliniina:y charai^er. 

Letter from M. Nordenskiold, from Mosscl Uay 
(lat. 79° 54', N.), where the Expedition passed the 
Wlnter.-'AmoDg other interesting f.ids it is stated that 
Lieut. Parent aitd Dr. Wykander bad been studying the 
aurora and its spedrtim with an excellent apparatus, and 
had determined seven different spedlral lines ; which Dr* 
Wykander thinks are exadly tbe spedram of the lower 
part <»f tbe flame of a candle or of a petroleum lamp. 
This seems to ia^eate some relation between the anreira 
and the fall of cosmic dust containing carbon, bydro^, 
metallic iron, along with SHOW (as described in a pcevuma 
letter). It may explain aaomaUet obscfved in ancoial 
speiflra in different places and at dilferent times. Tbe 
vegetation of Algx seems to attain a maximum in the 
daikiie^s and cold of an ArAic winter. The botanist con- 
E,idcr^ they can live without liRht, and at a temperature of 
— 2 C. 'l l'.e phota^rapl'.'.-r l'ciun<l that a senv^tiscd plate 
kept twcdvc I'.ours on tlii" sea l>ijtto;i), where .W^^sc were 
flo'.iri-ihin?, unilcrv.-ent no chnnee. In. walkin^; aiongnear 
the coant Line ob&tcveb a bright luminous trace on tbe 
<-n aw. This is produced by mytiads of small ciustacen at 
a temperature of — 10'' C. 

On some Matters Suited for the Destrudlion of 
Phylloxera. — M. Petit.— These are coaUtar, ammoniacal 
water, and the lime from gas refineries. 

New Spectral Observations which are in Discord 

with some Theories of Solar Spots. — M. Tacchini. — 

'Id;e aiithtir fcpllowi d tin: progress of facula: giving a 
nsetall..; !.i^Lcaii!ii {And attesting eruption) throughout a 
whole semi rotation, I it ;'i inid r.o syiA ap( e.ir. ldi:<;. in 
his view, increases the uii:icuh;ts of b. tli F. Seccla t, and 
M. I'ayc'A theories. On the former iheoiy every eruption 
uliould gisc a spot; and on the latter a nictailic spedrucn 
should only be observable in case of a cyclone. 1.^., a sular 
spot. The present rbi^crvat'on proves the contrarj'. M, 
Taccliini furd'.er st.ues that lie I'.ad observed in a solar 
region ar. uruptiiin extend. i;^; o\er neatly 50° of latitude, 
and not tetniinatinj lV;r s-; ven days ; de.rin.^ which time 
magnesium and Kirclilinrl's hne 1174 were always visible 
on the entire hdtder o( the s m. Here, then, a general 
movement in the upper layers of the sun, independent of 
the movement of rotation. 

Researches on Electrical Condensation. — M. 
Neyreneuf. — The following conclusions are arrived at : — 
(1) The constancy of charge of the ordinary elertrophorus 
is due to imperfed contaft; (2) Tbe employment of a 

prdof plane is t] . ; lFc dcfei'tn c (or qiiaiititativL- and e\'en 
qualitative rcse.irches a": to the electrisation ol' an insii- 
lat:nf; plate ; ui the eniployrnent of a gold-leaf ele i-i - 
scope require, ijieat pretaiiliiin, because of tbe variable 
state ariKiDCT honi tlie aetiDn of the insulating plate of a 



the lines in the superposed speOra, and also those in the I condenser as elearophorus ; (4) an electrophorus placed 
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in the bat Iheorelical conditiont wovM hardly give any 
eflfeOt beerate of the rataeDiiiMi of tpontaaeoni dis« 
chafgea, and tboie obtaioea by ordioaty aAUm of the 
apparatus. 

Amualeu dtr Ckmi* und Pharmaeu, band clxviii., heft i. 
{Neue Keibc, band MS., hell t,\ 
Oa Aaophenylen. — Piof. A. Clana. — ^Tbia iabaUnce, 
obtained 1^ the dry distUUtioD of the azobensoaia of 
lime, consists of— 

Carbon 7Q'>3 

Hydrogen 5-49 
Miirogea 15-38 

99 99 

and maybe expressed by the formula CwIIsNj. It forms 
long, light yellow, ahining needles, which melt at 170° to 
271" and sublime nnebanged at higher temperatures. It 
diMolvet ia about 50 parts of cold alcohol, but readily in 
tbe aame liquid wbeaaot. It is very sparingly soluble in 
wator,aadci7stallitei«nebaaged from these aolveata. It 
la Wlaiaiied along with the vapour of boiling water, to 
which it ^vea a pleasant aromatic odoar fewaiUiag that 
of Uie oirof cinnamon, in hydrochloric acid it dissolves 
anchanged and may be re-crysiallised from the solution. 
Nitric acid converts it into a nitro product which separates 
out in brown, flocculent, crystalline masses. On pro- 
longed heating with cor.centrated sulphuric acid it is 
converted intn a siilpho acid. The author has formed 
and examinpil brnniazopl-.onylen, CuHgNiBrj, liyJrazo- 
plier.ylen, Cj^H, ,N"., anci the coinbin.-.tiotis of the latter 
with sulphuric and hydrochloric acids, and with platinum. 
The paper eoodades with a lengthy hypothetical dis- 
sertation. 

On Di-Iodhyrin. — Prof. A. Claos.— Di-iodhydrin is a 
yaleycUow thick oil, of the sp. gr. 2-4 at a temperature of 
15*. At ~i6* to 20° it congeals to a oolourless ciyatal- 
Im« mass. Its formula is C^HqUO. 

AAion of Ammoala upon Dlchlorhydrln.— Prof. A. 
Claus. — If dichlorhydrin is heated with alcoholic am- 
monia to 105" in a sealed tube, one of the produAs is an 
amorphous gelatinous body— chlorhydriniraid, — 

C„H,.N3Clj04. 
It is a white body, Insoluble in water, alcohol, ctlier, and 
even in conci-ntrnlfd ncids. If the aJcoliolic ammonia is 
very weak there .-(re produced — insie.id of cMorhydrinimid 
—two new bases, diamidohydrin and glycidamin. 

Piapaiation of Dieblorhdyritl.— Prof. A. Claus.— 
About 800 grms. of glycerine (concentrated till its boiling- 
point is 195') are placed in a flask holding z litres, and 
a IbIm. of chloride of lolphHr are gradneUy added with , 
constant stirring, whftst the whole ia heated in a bath of 1 
common salt. The ilask is fitted up with acohoh.ition 
tnbe, which is removed after the heat has been ( lu c! 
for 7 to 8 hours in order to drive off the sulphurous and 
hydrochloric acids. When (he mass is cool 2 or 3 volumes 
of ether an- arKlcd, the deposit of sulphur is filtered off, 
the ether is distilled off in the water-bath, and the 
residue submilteJ t<^ d; :-!ill.it;i:ii over tile upfn fifL-. After 
thrice repcitcl reLtitii -ition pure dichl ::!!},' Jrm is (d;tninv;l, 
boil.n;^ at I7S . 

Applicability of the Periodic Law to the Metals of 
the Cerium Group.— D. Mendelejeff. — A controversial 

Saper in reply to Rammelsberg. (See Btr. d. Dtnt. Ch<m. 
tutt*^ 6, 84.) 

Preparation of Ethylen and Ethylen^BfomJde.— 

E. Erlenmeyer and H. Bunt. — This paper would not be 

ir.t^'I L'ible without the accompany in<; d;rif;r-irn. 

AcTlion of Nascent Hydrogen upon the Oil of Bitter 
Almonds. — Hugo Ammann. — The authcir txaniines 
hydrobf n/oin .ini] i",:^ hel;a\nnir witli cKloraci-tyi and 
chloride of phosphorus; also isohydrobcii/ciiti, wijich. as 
well as bydf obenzoin, is formed by the adion of sodium 



amalgam upon the oil of bitter almonds, and its behaviour 
with the same reagents. 

On Bromised Benzol Sulpbo Acids.— Adolph Wcel. 
— This p.nper gives an account of dibromben/ol>sulph- 
acid, and iu barium, calcium, potassium, ammonium, 
copper, and lead salts; its behaviour with tnelting hydrate 
of potassa ; experiments on the preparition of benrol- 
tricyanide and benzol-trtcarbonic acid ; monobrorobensol- 
•iuiphacid and its transformation Into bensol-dicarbonie 
acid. 

Investigations on the Constitution of Piperin, and 
its "Splitting up" Produce, Piperie Acid, and 
Pipeiidtn.— Rod. Pittig and Ira Remsen.— This paper 
treats of the Sjynthesis of piperonylic acid, and of a new 
mode of formation of protocatechuic acid aldehyd. 

On Ethylcn-Protocatechulc Acid.— Rud. Fittig .ind 
Thomas Macalpine. — 1 lie furmula of this acid was 
ascertained to be CgHsO^. The ..utliors examine its 
calcium, barium, and sodium salts ; its etliyhc fther ; its 
decomposition when heated with dilute hydrocliloiic acid; 
its behaviour with chloride of phosphorus, dii.hl(iu-thylen- 
protocateehuic acid being the result ; its preparation from 
carbo-hydrochinonic acid, which latter tiie autliurs con- 
sider completely identical with protocatechuic acid. 

Some New Compounds of the Naphthalin Group. 
J. P. Battershall.— The author's objc(;^ was to find in the 
naphthalin group representatives of the aldehyds and the 
true alcohols. He succeeds in obtaining and examining 
isonaphthoe aldebyd, C10H7CHO ; hydroiaonaphthamida, 
(CioH7CH)3N3; two isomeric acids a and B solpho- 
naphthobie acids and the barium, eakinm, potassium, and 
copper salts of the former; oxynaphlhoeicadd; sulphoiso« 
naphthoic acid with its barium salt; and oxyiso- 
naphthn:ic acid. 

Ota a Change in Cast-Iron Produced by the A(!tion 
of a Mineral Sulphur Water. — Dr. E. Pnwo«nik. — An 
iron waiL-r-pipe which had been exposed for twelve years 
to the aiftion of water rich in the sulphide of hydrogen 
was examined. The innermost Stratum consisted of — 



Hydrated oxide of iron 

Free sulphur 

Sulphide of iron . 
Hygroscopic water 
Nicliel, ' 



ickel, cobalt, magnesia, silicic 
acid (soluble and insoluble), 
traces of carbon, and chlorides 
of ammonium and sodium 



8fo8 
is*S9 
4-48 

0-57 

158 



lOO'OO 

Thi? sirati ni is, therefore, an intimate mixture of hydrated 
oxuli; t f iruts, iulphide of iron, and sulphur. The hydrated 
oxide has the composaion 2 1- e..t > -.3 1 lO, and is therefore 
identical with limpnitc. The [iii IlIIc stratum contained 
jg- 2 ricr rent of i;ie'..\ilic iron, and the exterior g2-C\ 

On Suiph-Hydantoin (Gtycolyl - Sulphurea). — 
Kichard Maly. — The author obtains monochloracetyl- 
sulphurea by the mutual reaAion of roonocbloracetic 
acid and sulphocarbamid. From this produft sulph« 
hydantoin is readily obtained. 

Detemhwtiott of the Boiliflg-Point of Liquids at a 
Normal Atmospheric Pressure of 760 m.m.— Dr. H. 
Bunte.— The author has devised an apparatus for die* 
pensing with coneAton for the varying barometrte 

pressure. 

Preparation of Trimcthyl-Carbinol by the Method 
of Linncmann. — A. tiuttcron. — The author criticises 
Linnemann's process, and seeks for an CXplaaation of the 
details necessary for success. 

BeriekU dtr Deuttchtn Clitmisdien GestUtthofi ««S/r/i«i 

July 14, 1873. 

On a New Deposit of Struvite.— Robert Otto. — In 
pulling down a house in the Koocbeobauer Strasse, in 
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Brunswick, there was found about seven feet below the 
level of the pavement a stratum of dctomiuiscd excicmcnt 
several feet thick, and interspersed with crystals which, 
according to their chemical and physical properties, con- 
sist of struvite. 

Chemical Composition of Vesuvian.— C. Kammels- 
berg. — Former researches seemed to show that the com- 
position of garnet and vesuvian were identical— a result 
ooa6niied apon th* whole hv the expetinents of Magnus. 
Tlw non raetnt ualyiea w the matiior» u well as thoe 
of Hcmnia and Sebeertr, Indicated the general formula, 
RitRfSiisOeo. Magnus found that the venivian of Wilni 
lost o'7 per cent on ignition ; the aatlur ihowed that in 
all other cases this loss amounted 10 s lo 3 per cent* and 
consisted of water. The yellow and hfown vesuvian of 
Mon^oni, the vesavians of Ala, Zermatt, Haslan, and 
Wilni were re-examined. In all. R : Si = i : 3'5 ; in all 
except that of Wilni, R: K= i : 4, and (H,K) : Rns i : 2 66; 
in that of Wilni, R:R= 1:4-5, and (H,K}:R = i:9. 
Hence, for the majority, the foroanla is H^RsRaSiTi and 
for that of Wilni MR.jKjSij.. 

On Certain Derivatives of Normal Propyl Alcohol. 
— H. Rocmer. — The author has prepared and examined 
the mercaptan, C3H7SH ; a morcaptiJ, (CjH-SjiHg ; the 
ptopyl-xanthogenate of potassa, a tripropyl-biuret,— 

CON,(CjH,)3CONH4; 
tetra-propyl^ammonittniModidei and tetn>ptopyl-ammo- 
ninm-oiydliydrate. 

On Fyravie A^ULr-^ BdttlDger«— Tha aothor bad 
previously shown that dvring tlM tnutsformation of 
pyruvic acid into uvitiaic acid, the intermediate produi!\ 
hydrovinic acid is concerned. More itcently he has pre- 
pared large quantities of pyruvic acid to examine in 
detail the transformation of basic hydrovinate of baryta, 
and espe J.iliy to ex;imine the reiidaai aympy acid named 
by Tinkle uvitonic acid. 

On Chlortoluols.— H. Hubner and W. M.ijert.- The 
authors have formed and examined the ortho-chlortuluol 
sulphates of baryta, lime, lead, potash, soda, copper, 
copper-ammonia, and ammonia ; the acid ortho-chlor- 
toiuol-sulphobenzoates of potash, baryta, and lead ; the 
inetatoluol sulphates of baryta and lead ; the /^-parachlor- 
toluol tulphatea of baryta, lime, lead, potash, copper, 
and copper-ammonia; and the a-para-cblortoluol sul- 
phaiaa of baryta and aoda. 

On Amido-Beosol, and a Simple Preparation of 
Meta-Diamidobenzol. — H. Hubner and H, Reiscliy.— If 

two constituents differing from hydrogen are introdtrcci! 
into benzol two p.nirs of compounds wilt lie derivable, 
wliitli may pussibly be only ilistir.fjuislu'd by the n'..inner 
of the combin.ition cif the atoms t/f carbon. With this 
par| o<ie the author-; tv iniine diamidobenzol. 

On Isomeric Brom-Toluidines.— H. Hubner and P. 
£. Roos. — The authors have found and examined a para- 
bromnitro compound, and obtdned by amidising it a-para- 
bromioluidin, and certain of ita aalta. 

. On Mota-lwointohiol^H. Hfibner and B. A. Crete. 
— ^The authors dissolved meta-bromtoluol in fuming sul- 
phuric acid, and examined it?; barium salt. 

On Bcnzyl-Dichloridc Simultaneously Treated 
with Chlorine and Nitric Acid. — H. Hiibncr .nnd F. 
Bentc.— One of the autiiors had on a former occasion 
begun to examine the question whether all elements or 
groups of a decidedly honiolo;^ous character, wlieilicr 
decidedly chemico-ne!;3live (.icid) or chetiiiL i)-[c)silive 
(basic), replace the same atom of hydrogen in hydro- 
carbons. In the m.ijority of cases the behaviour of such 
bodies was found to be ab.solutely identical. Certain ex- 
ceptions, however, became apparent. Thus Beilstein and 
Ktthlberg observed that benzyl-dichloride with chlorine 
jields para.chlor-benayl dichloride, CbHjClH^.CIICI;:, 
and, on oxidation, para-chlor-benzoic acid, whilst benzyl 
dichloride with nitric acid yields a nitro-compound, which, 
on oxidation, gives mcta-nitro>benzoic acid, instead of 



para-nitro-bcnzoic acid as might be expeAfid* TUi ailb* 

jeift the authois have further examined. 

Absorption of Ozone in Water.— L. Carius. — The 
autt-.or has previously shown that oaone can be absorbed 
by water unchanged in quantities not inconsiderable. He 
now finds that at the temperature o*. and a pressure 
0(076 m.m., 1*346 c.c. of ozone were absorbed by 100 cx, 
of water ; this is independent of the amount of OXfgm 
absorbed. The ozone used in theae csperimoata waa 
obtained by eledric adtion. 

Relative Position of the Lateral Ltnlca in Zineke'a 
Hydrocarbons.— Br. Kadziszewski. — pflfely tlWO- 
rctical, or rather liypothctical, paper. 

Remarks on the Structure of Aromatic Bodies. — 
Br. Radziszewski.— The same remark applies to this 
paper. 

On Aromatic Phosphorus Compounds.— .\. Mj- 
chaelis. — The author has examined — Phosphenyl chloride, 
phosphenyl tetrachloride, phosphenyl cblorobromide, phos- 
phenyl chlorotetrabromide, pboapbeayl oqrchloridie, aad 
phosphenylic acid. 

On ^am Preaa FUtois.— Arnold Heints.— Th« 
apparatus described is ingenious, and will probablv bo 
useful. The description would be unintelligible witnoot 
the accompanying diagram. 



MISCELLANEOUS. 

The Adulteration Act.— The Board of Worica for the 

distri^ of Greenwich has just complied with the require* 
mcnts of the L0c.1l Government Board in appointing a 
public analyst, utuler the provisions of the .\dulteration 
Aift. Out ot' seven candidates for the appointment, at the 
meeting of the Board on Wednesday, Mr. Wigner. of 
79, Great Tower Street, public analyst for Plumstead 
distri^, was chosen. 

To Fasten Leather upon Metal. — F. Sieburger re- 
commends the procc!^ 1 1 1 used by the late Prof. Fuchs : 
—One part of crushed nutgalls is digested six hours with 
eight parts distilled water, and strained. Glue is maoa> 
rated in its own wcifiht of water for twenty-four hours, 
and then »1. . i K cd. The warm infusion of galls is spread 
Upon the leather, the glue solution upon the roughened 
surface of the warm metal, the moist leather is preaaed 
upon it and then dried, when it adheres so that it caniKtl 
be removed without tearing.— Pu/y/. NotisU. 



PATENTS. 

ABKIDGMEKTS OF PROVISIONAL AND COMPLETE 
SPECIFICATION'S. 

Improvtmtnls in Irfalint; cetlain Rates for lighlini^ and \tating 
tiDfo ls, and in ii-mfitiiiT-,' ,ilmo-ifhetic air thrrrvtlh. Ch»rlc» 
\\'cit;htman Harrison, Mich Hclborn, ^IlJl!lc^c^. January i. iS-j — 
No. t. Tbe noTtliy of thin invention contists in carburettine or 
incrcMing the jprspMlioa of eirboa in bydracarkoa psias, snci as 
oal-gis, and ancnik'srds mltiBg or coinbiaing (ticrewHn sltnosplwric 
air. 

Imftoxtmenti in apfijt.itui tiupU\iii iii lh( nutnu/uclurr of 
>al!. Otto Krned Tuhl. ult manufacturer and merchant. Liver- 
ponl. January T, 1B7J.— No. 4. This relates 10 eva|ioTatiiic apptwatn 
■ n w hich the flame* or heatini; eatcaarc pasted between two pans, and 
consitts in coverini; the lop i f the hotlnm pin with nhrel-iron or other 
maitrial, prcfii'ably f. inicd th.Ttini 1» inc when viewtd in tranaveree 
section. The buttom pan in made wider than the tup one, to allow 
rakei 10 be coavcaicaliy aaed. 

Improvtmtntt in trttHng wastt prottuflt and elhtr malrriah con- 
l.iinini; xiiic f'^r tfie piitpofe of trccvfr in/; tine ami othrr talnable 
frnJiKli ii 'n ,r;, .371./ m ,1 /-/^ i.'r ijl i( . ti> lit cmfU'yiH for that purpcaf, 
Cliarlcrs Iti'undv, metal bfukcr, Uirtr ingham. January I, I'H73. — 
Nn. 17. AccordioK lO Ibis invention the waste pruduft or matrtial, 
con>i*>ling principallirelllHirof hard tpcltir, old zinc, new zinc cullingi, 
or tine ri.ldlings (rom ga1vani»er»' ashes, is placed upon the top of an 
intlini.. frirniing the bed <f a muffle or nrarly cloied chamber, and 
hratci) '.o a% to sweat from out ul it the xinc, which ainc runt dow-Q 
the taid inclined hed, carryine with it any lead which may be conlain«4 
in the material, and alw&Dlid particles of foreign mattcri. The liquid 
nutal C'dietts in the first of a set nf rrceivers situated at the botloni 
< f th- bed. In the first rcccivrr a l.iii;e portion of the solid mailer 
t arried with the metal* (alls to the buttom. The mcul in this receiver 
' isKtiMiv«4lironiiiawt9tiiM,tlnafptr part being pooicd bacKsad 
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the low rr pirt hcinjc cist into ingoti am) trralcd agjin. At the firit 
receiver hc^-. -.r.zy bilcd. ihe <lnc ovciflowf into the next receiver, •nd 
•o on, where « tportaneous skcparati in of the kind described Itlm 
place. Tbe uparatcd and pjrified line finally cn lcflu in a larce pan 
Of rcicrvoir, and maybe cast into injtoln or olhcfwiie. Before trcatinj; 
line riddlingi from ealvaniicrk' aebcs by Ihe proceai dctcribcd, they 
uodcrgo a preliminary treatmept far the purpoie ol uliliaing tht aal- 
■mfn:>niae and oxidaof xinc conuincd in the taid athea. 

tmtrovementt IM Ihe manti/aclurt 0/ faiHls. William Brittnn 
SlepDcni. 67, Strand, Weitminatcr. January \, No. 35. The 

applicatioa and u>e 01 ilaked liRMor plaaterof Parii,oiwortbcaUicr, 
«r both, iiMttail of, or in comUntiMi with, th* imul b*Mt cmplqrM 
in the manufaAnre of paint. 

Imprortntrnli in the (urifie.ttion f>f u-uler, ami in Ihe meam and 
a[p^raluitml'lt<\eilfvrthiit(ur^i( CiiM.u Il;'i.h f. 1' I "fessor of Tech- 
nical Cbrmisiry, Andcrvinian Univertiiy, (ilascuw. JaouaO' 3, ll'?} ^ 
No. jS. Thii invention bii reference to the pioctaa Mjparii)rinK water 
bv iilterinf; It throuRh >ponry iron, for which Letters Patent No. 1516 
ot 1870 were franicd lothc prtilioncr, Thr prcmrt invention conimts 
in cauiinc Ihe water to filter ihruunh roarbli; or llme^tI^ne af:cr pataing 
thtonch tnc spongy iron in order to remove the iron taken up by the 
«mcr. Filters (mr this porpoie are dcacnbcd, comittini; of a vciaci 
with perforated bottom conlatning the spnogy imn, plated above a 
vrsnel with pcrfiirated b<*ttnm containing; the marble or limeitonc, and 
artaoizcments arc dcscrtbtd whcrcti\ tht \»aler, after filtrrinf( lhroL]f;h 
Ihe >|>oni;y iron, m made 10 ri^c tu ine level nf the spongy iron ARa'n 
before flowing down on m the marble or limc%tone, in order 10 keep 
the •pong^ if>n always immersed. Animal charcoal may also be 
emplvyed in place of the matblr or lime M'mic f >r retaining the m>n. 

A n tmfioieJ friHiii ami iifl'Mutti; / r r i Inulvi;: i'iVii;,-i«o>(i < r fatly 
malttrt jrvm liiiu$il <ir sniul i:tl)iljiucs. W illiam (n idon Thompson, 
aaaofaAtirinf; (hemi^t, Msmhciiter. January j, i!l7j.— No. 41. The 
objeA of thii invention it tn luparaie oleaginous and fatty matters 
from various aisb'.tances with which they my b«t combined, ao that 
such niiy or fatty m.iiten«bca tcfaraiMl may b« «ppli«il for trarioui 
puipou:s in the arts. 

Imfrovemcnii in means et affaralui fr:r the itislillatiOH 0/ tfiRMiO- 
nmcal liijHors, whirk tn(tnxcm<nl\ are aho apf'licabte in Hi dutilta- 
lum of other li^uidi.aHd IH Ihe eoHcentraltcti of iclnble salli. Alexander 
Angas Croll, civil engineer, Coleman Street, London. January 4, 1873. 
—No. 4J. Tbe invention relates to means by »hich the liquid matter 
tolic a^led upon i» received into the upper of a stricn of evapoialmi; 
lra}S or chambers, and, in overflowing that, parses to the not, 
aod thence to each in succeiaion until it arrives at the lowest, which 
it that immediately over and surroaadinc the Gre. Tbe beat from the 
fire pastes up through the centre of the lower chamber, thence radially 
ever the liquor in that chamber anl un lT ihe chamber next above, 
and thence under and over each t i the isiilc! The fire-door of tbe 
broaco ia acaJcd after the supply of each charge, to cause all tbe atmo- 
■pharic air to pna thtvucb to* are, and such air ia laratA upwards or 
forwards where tha vapour has to pats through another media, as in 
the manufacture of tulpbsie of ammonii, or it may be drawn by 
Vacuum. 

Impravrwenii I'm obtaining valuable sulnlancei dfritahle from 
mtiiul H^non piod»t«4 in Int manufatturt of alum from photthatei 
»/ alumimm. Peter Spmce, manufacturing chemist, Newton Itcath, 
HaiKhester. lanuary 4, No. 50. This invention refers to 

Oblail^aC valj.iblc vubstanccs frrm the lir,uor arising from the manu- 
iiAwc cl alum by the process patented by the preacnl inventor dated 
]aM9,il^Na.ii^ 



NOTES AND QUERIES. 

Aathnwra.— Caaddmiy of readers kindly inform me of any 
iBClliOd of cStimalillK the amount of pure anthracen in crude 
anlhracen. I have tried one or two mcth">d<, considered to be the mott 
accurate, but thcr cive )nr fmni tni.U'<. 1 shall feel greatly 

obliged to anyone «ho cjn (.ivour nic with an answer. — \V. C. P. 

Carbolic Soap. 1 wnul.i be "hilled if your readers could give me 
aoy information about the manufacture of carbolic soap used for sheep- 
WMMBC, I believe it is made from toft soap and carbolic acid ; I 
■haald liilC to know how tbe two ingredients arc mixed together, in 
•iMi ^auiiiiy, tbe strength d the carb«lk acid to be vied, and how 
BodKabcaacd for wasbiD(aackahaap,aBdiritiaaciiRf>rtliaacab 
la ilMcpi^B. WoTTuN . 



TO CORRESPONDENTS. 

Vol. XXVII. of the Chkmical News, containing n copious index, 
it now ready, price iis. 4d., by post, m., handsomely bound in 
clolb, gold lettered. The cases for binding msy be obtained at 
our office, price H. 6d. Subscribers have their crpieii l ound 
lor 28. 6d. i( sent to our i ttitp, < r. il act' infLiriic J 1 v .1 1. ii th case, 
for :t. Subscribers »ishing to cumrlcte their sets ul vnluines 
are icquesled to apply to the publisher, who will give them 
iafermation respecting scarce numbers and volumes. VoLmiii. 
commenced on July 4ih, and will be cooiplato in tiranty-six 
numbers. Rlaping Cases, plica ta.6d. atdh pNl ftw. may also 
be obtained at the Ofiice. 

I early 
ilions 



J.G.F.— Our "Students' Number," which will be , 
iscxt month, will contsio fall iafcrnUUon rcspeCling tha 
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Chemical Technology, or Chemistry in its 
AppiicatiOM to the Arts and Manufaaurca. By Thoma* 

R>CK*raaa« and Hiiiair Want. Second Edition, tlliHtt«ta4 witb 
aaaicmn Wood Bt^nvingi^ 

Vol. I., Parts I and 1, price 36t,, with more than 400 Illustralloaa, 
Nature and Properties of Fuel : Secondary Produfls obtsined front 

Fuel: ProdoiAiofi o( Light: Secondary ProduAt of tha Caa Masa* 

faaurc. 



Vol. Lt Pftit 3, price 33a., Willi mnre tlian ae» II 
SnIplMiraadiaCoinpaandB; Acidlmctry: Chlortnaaadii 
Cooipatinds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4. price lis . 300 Illustraliona. 
Aluminium and Sodium : Siannatet, Tungstatei, Chrwnalca.ani 
Silicates of Poutb and Soda: Phosphorus, Bocax: Nilia: Gan* 
P«w4cr: Onn Cotton. 

Vol. 1., Part 5, price 38*. 
Pr-jSMate ol P.itasl. : Oxalic. Tartaric, and Citric Aci U, ar.d An xn- 
diccs containing the latest information and specifications icialing to 
Uie matctlala 4nc«ibod in Pam s and 4. 



lUtLLtsm AND Co., 10, King William Street, Slrood. 
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TECHNICAL EDUCATION. 
SCIENCE AND ART DEPARTMENT. 

Ooyal College of Science for Il«land, 

sri' I'HKN S GREEN. DUBLIN. 

This Collece supplies, as far av praAicable, a complete course of 
inviruttion in Science, app i..»b.c to the InduNtri.Tl Arti. rvptcially 
thou- >»hich mtiv he clavscil hro.idly under the heads of CIIKMICAI. 
M.^NrFACTl RES. MININO, liNCilNEKKINO, and AOKI- 
CL I TfKE. 

A Diploma of Associate of the College it granted at the end of the 
Three Years' Coursr. 

There are Vout Ki >.il .Stli litships, cf the vsiucof £50 each yearly, 
with free education, inducing Laboratory instruAion, tenable fur two 
years. Two become vacant each year. Tbey are gitmt to Stadcnta 
who have been a year in the College. 

The fires ure f,2 f ir rnch Cniirxr, or ftoftmll thC COIOTCa Of Cach 
year, with the cv^cili;;'!! of Labo:atoty, tin liM forwhkll la £* pST 
month, or £it for the entire Session. 

SL'BJBCTS OP INSTRUCTION. 

Applied NfalheiT.alicv and Mechanics. Mechanism and Machio a ty^ 
Detciipl.vc Gcomctrs'. (icdmcti i^al an i Mechanical Drawing, Bs. 
perimcntal I'hjsics. Chemistiy (i hcoiciical and I'rji^ticBl), Botany, 
/oalo|,<y, Geolofiy.and Paleontology, .Mining, Surveying, Agtictllttm 

The St^sion commences on MONDAY. OCTOUER 6th. 

Pri'itr.imm. I. may he iibtaincil nn application to tha SlCKBTAKTt 
Royal (.ollegc of Science, Stephen's Green, Dublin. 

FREDERICK J. SIDNEY, LLJ).. Socfalary. 

BER^NKKS C0LT,1-:GF. of CIIKMISTRY.— 
EXPERIMENTAL MILITAKY and NAVAL SCIENCES, 
«nd«r tha ditoMo* of Profeator £. V. GARDNER, F.E.S_ *c, 
of Ibe late Royal Polytccbnie Inatiteilon and the Royal Naval CelleKc. 

The Laboratory and Claaa Rooma are open from 11 to ; a m , and 
and from 7 to 10 p.m. dally. 

Especial facilities for pcraem ptcparinf for Goverameot ood other 
examinations. 
Private Pupils will 6nd every cenwnicnce. 

Analyses, Assays, and Praaical Investigation! eoaaoAad Willi 
Patents, Ac., conducted. 

For prospcAus, 4c., «rr'y to Trnf. (' V. Ci., 44, Berners-streel . W 

q^HE LIVKRPOOL COLLI-GI-: OF 

CHEMISTRY, 96. DcKil SiaEKT, Livkftooi.. 
Specially Devoted to the Study of CIIKMISTKV, TECHNOLOGY 
and ASSAYING. 
Laboratories open throughout tbe Y'ear. 

MARTIN MORPHY. F.C.S., Ac, Principal (Saceeator lo Ibe late 

Dr. Shekidan MtspiiATn- 

A Special Laboratory is devoted to Commercial Analyses of every 
desci iption, and to Mineral AMsa. 
Manufaaureni'and Sacttm' Analyiea and Ateaye vndertalM em 

Contraft. 

Patentees and Inventnri Advised and Assisted. Works snd Mines 
Inspcfkcd. 'i be Erection of ManufaCluters' Plant Supervised, Ac. 
Tctae and Feee vwt noRWAtn, 
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THBCHEMrCAL CONSTITUTION 01- SUCCINIC, 
MAUC. AND TARTARIC ACIDS, 
CRITICALLY EXAMINED AND INTERPRETED 

FROM THE STA.SD-I'UINT OK TUB 

" TYPO - NUCLEUS " THEORY. 
By UTTO RICUTER, Fb-D. 
(CMliimed U9mp.n\. 

Part II. 

On ikt Principal Moltcular Changes which Ihe IVaUr- 
Salls of Sueti»U,Maiic,mi Tartaric Aeidt art hront 
to txptrittua im<f«r tkt i»fhi*Kt4 if Htat and Oxi- 
dising Agmts. 

This part may be coaveniently divided into two chapters, 
the one to treat on the effe^s of heat, and the other on 
the effete of oxidisicg agents, upon these compounds. 

CHArrEK t. 

0» the Effcits of Htat uf'o>, tht Wattr-Salls of 
Suiiinic, Malic, and Tartaric Acids. 

(i). Let as, in the first place, contemplate the efTeds ot 
temperature when the ordinary succinate is mixed with 
hydrate of lime. On treating the resulting lime-sahs with 
hydrochloric acid, carbonic acid it given off, and a sub- 
stance is found in the distillate which, in composition and 
properties, agrees with the normikl ptoplonnte of water. 
In musing upon the lutare of this evidently vety compli- 
cated rea^ion, I soon came to comprehend that its course 
miMt be marlted by a number of weli'dcfined transition 
produAs— among others, by the oCCarrence of two isomeric 
modifications of the succinate. One of these isomerideo, 
to which I will Apply the tern *' iso-soceinatei" ia no 
doubt identical whb « compound realised some time ago 
by boiliag one of the tvro Tsrietiea of cyan-propiooate 
with potash 1^ (eitfr Part III.) ; while the other, to which 
I wilf Apply the term " para>sttceiaatc>" remain* yet to be 
discovered. The rationale of the entire process may be 
given in the followiog words:— 

In the first stage, the succinate of lime splits up into 
9 motecnles of water, derived from the farmylic alcohol 
nlly and the tinknown ;uccinc.ttc of lime— 



UtOj. CajOj. CajOa. 



4 3(Ca : Ca) ; li<0> : aC^O '^sCaO. 

whose formula iinpl'iB that the liberated fcrriirn lias 
coalesced with the formtn adjunct of the un.^Uct il prin- 
cipal under the double form of biformen or de:icetylen. 
At the same time the two Hberati-'d water moleeule-; 
become decomposed, kg as to y:i ld up their o\yi;en to tiic 
oxalous acid ally, while tlietr hvdrL^gen untU'» with the 
biformen or deacetylen adjunct. The resulting prodvdia, 
therefore, a nolecnle of iso-succinate of lime — 

HiOa. CaiOj. Ca^Oa. 



a) 3(HiCi : Ca) ; HsOa i sCjO "iCtOy 
P) 2HaC4 ; 

In the second f^tnpe, the coIl>t;afcd methylen-formylic 
or acetylic alcoliol breaks up intn 2 niolcculea of water 
and the corresponding hydrocaiboii, which ii^'-lnntly re- 
unites as adjunrt with the oxalous acid iTii-.L i p.il ; ru llic 
same time the two liberated water nioU-ciles ^-jfiVr i!e:r,ni- 
position, so as to yield up their oxygen to tl;.<! principal. 

while their hydrogen unites with its freshly acijuired 



hydrocarbon adjund. The reMltingprodaftlt, tlieielbre, 
tiie pant'Saccinate of lime — 

CaaOa. Ca^Oa. 

a) i{H^Ci : C«) ;sCaO$ aC,Os, 
ft) 2H4C4 : 

with methan-formen or eth.ylen for an adjunct. 

Before proceeding farther, it behoves rnc to state that 
this latter isomeridc differg materially from its two pre- 
decessors, in this respeifi : that it is no longer amenable 
to the original type of de alcohol-conjugatcd polyatomic 
water-salts, but that it has suddenly become transferred to 
the typically-distinift class of hydrocarbon-conjugated 
polyatomic water-salts (a species of typical metamorphosis 
which, in my system of notation, is indicated by the sub- 
stitution of the symbol (!) for the symbol )• 

Finally, a mere glance at my formula sultices to show, 
that the carbonic acid must derive from the oxalic acid 
ally of the para-succinate, which has become oxidised at 
the expense of its freshly-acquired water base, while the 
liberated hydrogen unites with the hydrocarbon adjunA of 
the oxalic acid priocipal. The end produd of this highly- 
interesting aoo itntniOive reaOion Is, tbeteforei the pro* 
pionateofline^ 

Ca^. 

rt) alH^c, : llOiaCaOj, 

ft) 

the a variety of which I tielieve to be identical with the 
iso-propionate of our handbooks, while the ft variety 
corresponds to the normal propionate. 

(2). Let us, in the second place, consider the elTeAs of 
heat upon the ordinary malate. These effeAs may be 
more advantageously studied and explained in connexion 
with the process of (brmentaiion, which the malate ia 
known to undergo whenever the combined energies of 
lime-water, a >o-c.i lied ferment, and n suit.^ble tempera- 
ture are made to bear upon it. The chief produAs of 
the reaAion consist in a mixture of the lime-salts of car- 
bonic, iso-ladlic (ordinary ladic), acetic, succinic, and 
butyric acids : and the principal molecular changes which 
charaaerise the dilTerent stages of this hitherto obscure 
and ttofatbomable process mav be described as follows: — 

In the first stage, the malate of lime splits up into 
a raolecnleB of water and the well i^BowA maMate of lime— 

HjOj. Ca,0,. Ci,0,. 

n) 2(Ca: C,) ; H;tOa ; 2CaO-2CaUj, 
P) 2C4 ; 

the heterologue of the afore-mentioned succin^ate of lime, 
and the ft variety of which I hold to be identical with the 
fumaratc of our bandbool<s. At the same time the two 
liberated w.-tier moteculcn suilLr decomposition, so as to 
yield up their oxygen to the oxalous acid principal, while 
their hydrogen unites with the biformen or deacetylen 
adJaDdt. The resulting produA is, therefore, the isomalate 
oflime — 

H ^tOj. rn,Oj. CsjOa. 
a) i(UjC2 : C,) ; aHaOa: 2CjOj~ iCaOj- 

The second stage is marked by the resolution of this 
lime-salt into carbonic acid, derived from the oxidation of 
the oxalic acid ally at the expense of its own freshly- 
acquired water>baae, and the IselaAate oflime— 

11,0,. Ca.O,. 

a) a(H;Ca : Ca) J HiOa : 2 H ; aCjOj, 
^) aHaC*; 

the a variety of which ntOMiaa yct fo be dkMovered. while 
the ft variety corresponds to the ordinary taAate of our 

handbooks. 

It is upon the new basis of the isolaiflate of lime that I 
sb.ill ncAv proceed to expound the molecular change*, 
wi Kh .u. cnipany the produdion of the acetate and sue- 

mate 01 I. Hit- on the one hand, and the hMytat ot lime 

n the other hand. 
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In tlic Tirst pl.icc. ri=. rf^.'tiU the ncetn'.e aiiJ tiicc:iinte 
of lime, liieie two lime-salts, which require for ihcir 
produdion the co-opcralion of i molecule of isoladate 
and 2 molecules of unaltered malate of lime, are formed 
simultaneously, in virtue of the following reaftion : — 
First of all, the isolaiflate of lime resolves itself into a 
molecule of methylen-fomiylic or acctylic alcohol, both of 
which speedily merge into the isomeric acctito of water 
and into « molecule of formate of lime. The acetlte then 
becomea oxidised into the acetate at t^f? expense of 
3 molecules of water, while the libL-rate 1 liydi i^en serves 
to reduce one of the accessory molecules of malate, with pro- 
duiflion of a molecule of succinate of lime. In like manner, 
tliL- ft'rmate becomes oxidised into the formoate of lime at 
ttK- L'xpenw of a molecules of water, while the liberated 
hydrogen terves to reduce the other accessory molecule 
or malate, with produAion of a second molecule of auc- 
cinate of Ume. Finally, the newly-formed acetate of 
water, by tnm»pn$ing with the formoate of lime, givev 
rite to acetate of lime and the nnatable formoate of water, 
whidi speedily reiolvea itself into a moteculei of water 
and carbonic acid. 

In the eecond place, as regards the butyrate of lime. 
Tbia componnd, which requires for its generation an 
excess of ferment, as well as a higher temperature, is 
derived from two molecules of isola&ate, through the 
following series of molecular changes: — In the first stage, 
one of the isoladlate of water motecules breaks up into a 
molecirie of methylen-formylic or acctylic alcohol and a 
molfculo of form.itc of li mc. The formic n.i l:\ cniiE'.in;i-nt 
of this latter inst.iniiy viiiltes as ally witli the formic acid 
principal of tlic othtr rnolLCjlL- n: i:naltercd isolai^ate. 
The resulting bibasic mct.^ iimc 5r.!t is therefore expressed 
by the formiUa— 

H;iO,. CAiOj. Ca,Oa . 

a) 2(H2C« : C«) ; HaOii 2H ; aCsOj'^aH ; tC^^ 

<3) 2U,C^ ; 

With the aid of 2 molecules of water, the liberated alcohol 
has at the aame time become converted into the g^olic 
alcohol— 

H^Oj . H jO ^. 
aCai HaUa t aH^Ca ; HaOj. 

We BOW arrive at a remarftably interesting fc.iture of the 
yracel^ which that the ensuing molecular changes are 
«H« ennrely to tbe reducing aaion of the glycolic alcohol 
on the afofe^eotioned mcta lime-salt. Accordingly, the 
first stage ia marked by the separation of 2 molecules of 
hydrogen from the methylen adjunfl of the f;Iyuolic 
alcohol, and their immediate conversion into 2 nolt cuR-; 
of water at the expense of the rcirmic ,ic:d piLnLiji.il cif tliL- 
meta lime^salt. The resulting j-r Juas ••l-crcUire, .1 
molecule of the ledttced, but still bibasic, meta limc-salt— 

HjOa. CaaOi. CaaO,. 

«) 2(HiCa : ; HiOai aH ; 2C1O-2H ;aC«0,, 

and a molecule of de>glycolic akohol, which speedily 
merges into the isomeric glycolite of water^ 

HaO». H,<^. 

9C3 ; H3O3 ! 9H ; sCiO. 

Sub<!eqnent;y, the rr iticed mi t.-i liiv.u ■^.lit, .-tfier trans- 
posing with the glycolite of water, becomes converted into 
the monobasic lime-salt— 



Aagutt 12, 1B7}. 

The next stage is marked by the cur. version of the newly- 
formed glycolite of lime into the glycolatc— 

iCa i HtOst aH ; aCaOst 

at the expense of a molecnles of water, while tbe liberated 
hydrogen nnites witb the l^rocarbon adjuo& of the afore- 
mentioned Ume-aalt, witb peodoftion of the iaobatolaOate 

of lime— 

_ 11^0,. Cn,0,. 

/S) 2H4C6; 

In the last stage, the ethylen-formylic or allylic alcohol 
of this Utter componnd splits up into 2 molecules of water 
and the corresponding hydrocarbon, which, by its im- 
mediate onion with the formic acid principal, gives rise to 
a molecote of cretonate of lime— 

CaiOt- 

«) ^(n.c,: HCa);aCaOs; 

at the same time, the two liherttcd water molccolet 

suffer decomposition, so as to surrender their oimen to 
the glycolate, while their hydrogen nnitea witb the hydro- 
carbon adjuna of the crotonate. The resulting produAs 
are, therefore, a molecule of butyrate and a molecule of 
glycolate of limei with the reapedive formulae — 

CajO^. 



r~ o,. 



«) 2(HjCa : ; H^O/lVc^ ; ll.o;; 2H ; ^C^),, 

which, by the loss of 2 molecules of water, derived from 
the splitting up of the formylic alcohol ally, bMOmes Still 
luriber changed into the lime-salt^ 

Il^O.- Ca»Oa. 
fi) 2in,C4:1j);H,Oa8aHiaC,a,. 



and — 



o) 2tH6C4:HCa);2CiO^ 



H,0, 



aCTTHiOi : 2ri ; 2CjOj. 



The preceding train of reasoning, regarding the sound- 
ness of which I must leave the reader to ji:dge for himself, 
clearly proves that the evolution of hydrog<.ii gif, which 
never fails to accompany the butyric fermentation, is due 
entirely to a secondary rc.if l;on. the cause of which is not 
far to Kctk. l ur we ir.ny siipriose thai, unJer the 

combincil innueiice (>f ev^ess of fcniitiii .in J n \>v^h teta- 
pcratsre, the afcre'-aid f;Iytiili.>.ite of lime s-plils up into 
the formylic alcolioi .md ihii forn^r>afe of Hme, which, by 
transposing with the formite of w.r.er, into which the 
formylic .■»lcohol has been irude to p.iss. f;ivcs ri«!e to 
forinitc of lirne and the unstablf fonr.o.ite of wntcr. The 
latter splits up into 2 molecules of water .ind carbonic 
acid, while the formite becomes o>;idivtrl, first into the 
formate, nnd nfterwards into the fonnoaic of lime, in- 
dubitably .it tin: expense of the .tqucnus Folvent, from 
which an ec|ii,\alent quantity of hydiogen gas must 
therefore become evnKcd. 

(j). Let 1; = , ir. the last place, contemplate tlie tffct^s of 
temperature u] on the ordiiiiry t.nirate of water. When 
this substariLe is hca'eJ u]> to a certain point, it lo^es 
2 molecules of v.ater, and alonr; with it the characlcr of 
solubility ; at the same time it ceases to exhibit the acid 
properties of an organic water-salt, while a few degrees 
below that point it retains still a distindlly acid reaAion. 
Now, at first sight, and with no other fads to guide us, 
we might naturally take the insolnble produd to be the 
ortho-tartaric anhydride— 

H,0,. H ,0,. 

but, after examining more closely into these relations, we 
are constrained to admit that this body is only an isomeric 
modif!!:.Tt!on of the former, and, so far as I know, still 
uni ol.ited cniiip;nind. I have come to the conclitsion 
that tbe insoluble produdlistbe meta-tartaric aabydride— 

HaO«. 

tl) 2(Cj : Cj) ; HaOgi aH » tGfiA'^2H jaCaO^, 
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and I consider that the conversion of the soluble variety, 
or the lO-callcd Miti£late — 

•> 2(C, : Cj) ; HjOa J sCO, - aCS^j, 

into this body is readily explained on the hypotheKiti that 
the two oxalic acid constituents become oxidised at the 
expense of their own water bases, while the liberated 
hydrogen re onitea as a^Jmft with tbe carboa ntKlet ol 
the freshly- formed UcirbODle add .COn^itnaatt. It tl 
self-evident, tbat th« ttt-MDveiaioB of the met«>tartaric 
anhydride into the lactrCtat* matt ha attended by a series 



of molecnlar chances, lo which the order of nolecttlar 
movements is absolntely rerersed. 

TIm reader cannot help admitting, that the two kinds 
of pAOlecnlar leairangement just described, in virtue of 
which aa Olgaaic water-salt becomes suddenly deprived of 
one of its most charadleristic chemical properties, and as 
raddenty le^ndowed again, is a fadl of the dcept-st 
theoretical value and significance. Having, in the course 
of my researches, become ncqu.iinted witli n considerable 
nomber and variety of annlo^jous cases, I have fo-jiid it 
expedient to make use of the tcrnr; " orthn pi nesis ■' and 
" ineta-gencsis," the former to denote the conversion of a 
tncta-anhydride into the corres^pondiiig ortho water-salt, 
and the latter to denote tbe conversion of an ortho water- 
■alt into the corresponding meta-anhydride. 

The preceding rcmaiks will, I trust, enable the reader 
to comprehend the precise nature of the miKiLiil ir 
changes which accompany the aAion of heat on the ortho- 
tartrate up to the point where it chaages into nctn* 
tartrate — 

H aOa- H2O2. UjOj . 

And hete t may notice a peculiarity of the tartrate^ 
whereby it differs remarkably from its two lower lielero- 

10face,and which consists in the circumstance, that its de- 
hydration is invariably preceded by the formation of the 
tneta-tartrate, while compounds corresponding to a meta- 
auccinate and meta-malate, although theoretically possible, 
are as yet entirely unknown. This difJerencc may be 
accounted for on the hypothesis that, in the existing con- 
ditions of the experiment, the tartrate IS prone to merge 
into the isomeric meta-anhydride — 

H,0,. H,Oj. 

corresponding to the biba&ic raeta waler-salt wliich, the 
reader will recollee>, was encountered at a tr.msiiion 
prodod in the oxidation of the tetratomic butylcn 
erythrol. 

Let us, furtlier, stippose tliat this compoand resolves 
itself into 2 nolecnles of water end the meta-tarlaric 
anhydride— 

H^O^^ 

a) a(C2 : Ca) : H^O^ i aU : 2CJO4 aU ; aCa04i 
A eC4; 

■ad that these two water molBfolea, laateid of being 
diaahiatcd, are instantly brought to rs'SBiie as water 
bases with tbe add constituents of the anhydride ; we 
shall then, by this praAical application of the above- 
mentioned method of meta genesis, have put ourselves in 
possession of a powerful argnmcnt in support of the asser- 
tion, that the met 1 t -trit, -f v ;ter is really conStmAed 
on the pattern of \V:fi t:j::i.uU a&^igned to it. 

In all the c.is( s h t hrrto examined, the bodies obtain- 
able by the action ol hcit on the tartrate have this point 
in common, that they contain the same equivalent num- 
ber of carbon molecules as the alcohol, from which they 
are descended. Let us now contemplate the case when, 
throuKb the more energetic interposition of the fame 
physical agent, the tartrate forced ] art with a certain 
portion of that element. In this process the carbon is 
ahvagrealfaaiBatedaadet liwfhraiaf caihenicadd^iriiJle 



the contents of the receiver are found to consist of the 
ordinary glycerate of water— 

H, Oj. H,Q,. TI.O,. 

2C, ; HjOj - 2C2 ; H^Oj : j 1 1 ; iC.Oy 
Evidently the carbonic acid is here, .-.s it is in the 
m.aiority of cases, derived from the ortlic acid ally, 
which, becomes oxidised into this anhydride at the ex- 
pense o( its own water ba<!e; while the liberated hydrogen, 
by re-unit:ng as adjunct with the oxalic acid principal, 
trat:.sform.s it into a tormic acid principal. The resulting 
prodi-a is, therefore, a molecule of the glycerate, as formu- 
lated above. When the glycerate is strongly heated in its 
turn, it splits up into 2 molecules of water, derived fcoai 
the formen-bolding ally, and the pyiuvate — 

a) 3(C« : C) : H«Oa t %H ; aC^j, 

g) aC4; 
fonaiilai is ahawo to occnr in two isomeric 
modifications. Finally, when tbe pymvate is strongly 
heated in its tarn* a molecoles of this compound are 
observed to conspire towards the produdion of i molecule 
of the ordinaiy pyrotarttate. while carbonic acid is 
given off. 

In this highly interesting antl insf ruftlve metamorphosis, 
one of the two pyruvate of water molecules resolves itself, 
on the one liand, into a molecule of formate of water, 
the form-c acid constituent of which instantly unites as 
ally with the formic acid principal of the other unaltered 
pyrtivateof water molecule, with produdlion of the bibasic 
neta water«salt— 

gaga. HtOf. H^Oa. 
«) 2(C2 : Ca) ; HaQa t SH ; aC^j^^aH ; eCgO., 

and, on the other hand, into the biformylic or deacetylic 
alcohol, which (after previous conversion of the /3 into tbe 
a variety) speedily surrenders first the one and then the 
other of its constituent formen molecules to the biformen 
or deacetylen adjunA of the aforesaid meta water-salt, 
with produdion of a still more highly carbonated bibasic 
meu wattr-sah— 

HjOj. HjOf. HtO ^. 

a) 2(Cj : C, : "C, : C^) ; H^Oj ! 2H ; aCaO, - 2H ; aC^Oj. 

/}) 2(C4:Ca:C2); 

Subsequently, the formic acid ally of this compound 
becomes oxidised into a formoic acid ally at the expense 
of tlie two liberated water molecules, while their hydrogen 
unites with the complex carbon adjunct. By the method 
of ortho-genesis, the resulting bibasic meta water-salt — 
HjOj. UjOj. HjOj. 

a) 2H,C2 : Cj : : C^) ; HsO« i sH } aCaQj'-aH ; aCaOs, 
ft) 2(HaC4:Ca:Ca); 

becomes diett converted into ttie jeooMtie ortho water* 

salt— 

a) l(H,C4:Ca:C«)}HaQ«-'aCa;M«Qai8Ca0s-tCa0s, 
/9) t(HaC4:Ca)} 

which speedily resolves Itaslf into caiboaie add and the 

monobasic water-salt— 

11, 0,. H .Og. H,0,. 

a) 2lH,Ca : Ca ; Ca) ; HaO,- 2Ca ; HaOa : 2H ; 2Cadj. 
ft) 2(H,C4:C4; 

This latter, anin, aeon nMfges into the isomeric modifica* 
tlon of Uie hibaeie n^-pyrofattrate— 

HiOj. HjO,. IT.Oj. 

a) 2(H jCa : Cj : C,) ; HaOj ! 2H ; 2CaO ~ zli ; iCaO,, 
ft) 2(HjC4:Ca); 
which* by tbe method of orthogenesis, is finally trans* 
formed Into the ordinary or ectho-pyntartrate— 

IT,0,. H2O1. ViiOi. HaOj . 

a) 2(HaCa : Ca) i HjOa- iC, } HaO, : aCaO - aCaO. 
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As it is my intention of ftiutning the subjed of pyro- 
tartaric acid in a fittart commanication, the reader is now 
feqMMcd to MfuUaiie the coBtentt of the Mcond chapter. 

Chapter II. 

On tk4 Efftcts of Oxiditing Agents u^n Uu Ordiuarf 
Matal* md Tartratt Waitr. 

Tlw chief produAs o( this procesi are found to be the 
maloaate and tartronate of water, while carbonic add is 
glvMi off ia both cases. The fur mu la— 

«Ca ; HaOi i sCaO'^ XC3O3 

11,0,. M,0,. IJ.Oj. 

bear witness that, like their parent mulecules, these two 
derivatives stand to each other in the relation of true 
beterologuesi whilst the lowest member of this (amily- 
gRWpiHrith formula— 

_H,0,. H,0,^ H,q,. 
aCj ; JI,0T: jC .0 - zC^O, 

remains yet to be discovered. 

The reader will at once admit that this triad of acid 
lieterologues inu&t be descended from the olefinc-begotten 
triatomic pfopylen-glycerol. that bein^; t)ie identical alco- 
hol which, by oxidation, is known to furnish tlie ordinarv* 
gjyccrale. The following two cases appear to nie welt 
adapted to elucidate the precise nature of those family 
ties, that connea the giycerate with the two compounds 
under consideration ; but, before entering more deeply 
into this subjeA, I have deemed it advisable to interweave 
a few remarks explanatory of the genetic relations which 
subsist between the tartronate and divers other organic 
combinations, as, fur example, the mesoxalatO« glycolate, 
and clyoscatate. Thus, it is proved by experiment — 
(1) Toatt under the influence of heat, the tartronate splits 
op into caihonic acid and the glycolate, according to the 
equation'-* 

H,0,. H,n.. HjOj. 

H,0^. _H,Oa. 

= 2Ca04+3Ca ; Ha,Oa aH ; aCaO/; 

(s) lHuk BisccBI hydrogen eaatmts tlw mcaoaalate into 
im tartronate, according to the equation— 

H,0,. H,0,. H,Oi. 

• aC, ; HiO, '. aCOj- 2C2O3, 

where, in striking contrast with received notions, the 
reducing energies of the hydrogen are expended u[)on the 
carbonic oxide adjuntft in preference to tlie more highly, 
oxidised oxalic acid principal; (3) that heat causes the 
mesoxalate tosplitupinto carboolc acM aod the ^yoaaiate, 
according to the ttjuation— 

H,Oj. H,Oj. HjO,. 

Reverting ar;ain to the two cases proposed for analysis, 
I shall, in the first place, seek to interpret the molecular 
changes, which culminate in the production of the 
tartronate. A solution of the niiro tartrate of water 
suffers decomposition even in the cold, the chief prodnAs 
being the tartronate, while carbonie add and nitric oxide 
are evolved. The reaction is expressed by the equation— 

Nllfo>tarttate, aCa ; HaO^ - aCj ; H ,0^ ! aCsO^ '* 2C|0j« 

-taftlooate.aCj;H,Oi:2Ca03-2C,or+2Ca04+2(2N,Oj), 

and the accompanying molecular changes are thought to 
be as follows :— With the aid of 2 molecules of waten Ibe 



nitro-tartrate resolves itself, in the first stage, into 3 mole- 
cules of nitrate and t molecule of tartrate. The latter 
soon splits up into carbonic aeid aad the mooobaale giy- 
cerate — 

U tOi. HiOi. H,0,. 

aCa ; Hid, 2C1 ; HjO^: zH ; aC.O-, 
which speedily merges into the isomeric moditication of 
the bihasie meta^glycerate— 

HaOa. HaOa. 
iC, ; HjOiiiaH ; tC^ aH ; iC^,. 

Hy the oxidi?i n i; .i 'Jon, first of one, and then of the other 
molecule of nuiate, the meta-glycerate is in the second 
Stage made to pass into the meta water-salt — 

HtOf HjOj. H,Oj. 

2C2 ; H2O, ; aH ; 2Ci03 - 2H ; aC^Oj, 
and thence into the meta water-salt — 

HgOg. HtOa« HgO aj 

a^a ; H,0, i akl ; aCiOj aH ; aCOs. 
The third Fta<;e is marked by the resolution of this lattCf 
into 2 mokbuks of water and the meta-anhydride— 

H, 0,. 

aCa ; HaOj J aH ; 3C,04 - 2H *; 2Cj04, 
whicli, by the method of orthogenesis, becomes finally 
converted into the isomeric tartronate, as formulated above. 

I shall, in the second place, seek to interpret the 
molecular changes which culminate in the produdlion of 
the malonate. When ordinary malate of water is treated 
with bichromate of potash and sulphate of water in the 
cold, the chief produd is found to be the malonate, while 
carbonic .icid is cvolvfd. In this process, the malate is 
fust of all oxidised into tlie tartrate, which soon splits up 
into carbonic acid and tlie t;lycurate. I'rom this point 
the molecular changes arc precisely as in the former ca?e, 
except that, owini; to the more scanty and ^lufjgish sup- 
ply of oxygen, the process termiuates with the formation 
of the above-mentioned meta water-salt — 

HaOa. HaOa. H^Oi . 
aCa ; H,Ot - aH 5 aCaOj - aH ; aCjO^, 
whicl) becomes finally reduced to the slate cf ma'onaU r * 
the same kind of metamorphosis I h.we just shown to 
accompany the prodi^i'^ion of the tartronate. 

Great theoretical impL-rtancc attaches to the fac"k that, 
at a certain temperature, the malonate splits up into car- 
bonic acid and the ordin.Try acetate ; and the reader, by 
taking h-.L cue from my analysis of kindred phenomena, 
will not be slow to perceive that the intermediate produA 
mtiat bo the para-ntaloaate— 

HaO^. HaOj. 

aHjCi ; aCjOj : 2Ca03. 

The kind of metamorphosis here referred to. SO far from 
being of an exceptional charafler, is, by the annexed 
scheme, shown to be a feature common to a whole scries 
of homologucis. The fiist member of the para-series, viz.( 
the para-oxalate, is suH unknown, but I consider it highlj 
probablet that the so-called oxalovinate — 
a H^C^ ; H aOa. HaO,. 

2C,03!2C,0^, 

ii one of its ethylic ether derivatives. Under the influence 
of heat, this series of bibasic homologues is observed to 
give birth to a second series of monobasic homologues, 
which coincides in evetjT ictpedk with the aericaettbo 

so-called fatty acids. 

Having now presented the reader with a plain, intelli- 
gible, and, I trust, also corrcdt analysis of the molecular 
changes, that accompany the natural produdtion of the 
water-salts of succinic, nialic, and tartaric acids in the 
living organism, I shall in the sequel endeavour to accom- 
plish the analysis of the moiocular changes, that accom- 
pany the artificial produdion of these compounds in our 

laboratoricf. The leader it, therefore, invited to ponder 
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Table of GtiNtricALLY-KKLATEU Water-Salts of the Fatty Acios. 



Pita Strin o/Aeid Homotagws, 
Biiatk Waler Salls of ilu Fatty Acidt. 

Para-oxilat* . . aC^Oj t zCjOj = 20^04 -f 
Parftpnaloiute . . aHaCi ; aCaOj : zdOj := 20*04 + 

P«m«tiieciiiMe a) 2(11402 :C^;aCa05SsCiO)a*sCaO4-f 

I)) 2H4C4 ; 



Second Scrut Add Homotogun, 
Mwu^tme Wattr^S^flt tftkt Fatty Atidt, 



Formate 



Aceuu« 



aH ; 2CjOj. 

H2O,. 

aHjCajaCaOj: 



H,Oa 



PMpioutB a) HH^C^ : HCa); aCaOj^ 



Para-pjrtiiUrkrate ^ a(H^^C«) j aC^Oj : aC403a«aCj04*|> BaQnte 



2H5C4 



H.O2 



the third part of my programme, where a fresh crop of 
vatusble experimental evidence will be laid beibre bim in 
suppnrc of the new vtewt and doAriaea I lia«« veatund to 
promalfau. 

(Toll* 



ON THE ASH OF DISEASED POTATOES. 
Bjr ALEXANDER & WILSON. 

Ths CniincM. Nbws, vol. xxvii.. p. 147, conuitot an in* 
tensatbif paper* hr Mr. J. B. Hanaay, on the ** laonmaie 
Conatitfleoit of Soand and Dboaied Potaioei." Ftooi 
tbe aiudyMt theto |iveB» Mr. Hannay concludes that tbe 
amoants of potasMum, chlorioei and sulphuric acid aft 
greater In ditense J tubers than in soond oaea, wbibt tlie 
amount of tolublu phusphoric acid is less. 

The analyaee admit of some other generalitationei hut 
the author has either overlooked them, or they have been 
omitted in your report. On lookitJg over a table of 
analyses of the ashes of potatoes, as given in some works 
on agriculture, one is struck with the great discrcpancirs 
between the diflercnt aiiai^scs; anJ when we attempt to 
compare the analyses of diseased samples witlt these, the 
task i» one of dlfficuhy, for we are at a loss with which to 
compare them ; hence, doubtless, atose those differences 
of opinion as to the increase or decrease of polash in 
diseased roots, which Mr. Hannay notices, and wliich he 
has avoided by mikinq analyses of good and bad samples 
taken from the same lield. 

Sotne time aj^o I mn.dc an analysis of the ash of a 
sample of diseased potatoes, whicii I dug, in the end of 
la<it season, from a plot cf ground wliieh was, I siiould 
say, favourably situated for tl'.c development of the disease, 
and consequently unfavourably for that of the potato. 
The soil in which these potatoes were grown consisted, 
for the most part, of disintegrated sandstone and decayed 
vegetable matters; the season, it will be remembered, was 
an excessively wet one. Unforiunaiely I was unable to 
obtain a sample of Muad tabers from the same lot, and 
the leaves and stems were so far decayed that I did not 
consider them suitable for analysis. The potatoes were 
ibe luad knowrt a^ " regents." and the tubers themceives 
wen vary much diseaied, so much so that I qucatioo if 
thw could have been used for feeding cattle. 

Oae source of discrepancy in analyses of thia kind must 
bo ootked. This it thie earth, which adheres tenaciously 
to the tubon, partlealarly in the eyes, even of sound 
poCalOM,aad peDetratea into the substance of the diseased 
l«hof> Id aocb a way that its separation can only be elTetfled 
tw eattiag away tlia part. lo tlaia way a hfg» pArtioo of 
the cuticle la fcmovcd; now* the cmlde dtKets coo- 
aldenblyia eorapoiitioa fiooi the rest of the root, and 
from thia caoae eoasiderahle arrors may creep into foanltt, 
CTC& akhoofb all the earth may have bean removed from 
the aample. lo preparing this sample I caiefaHy removed 
the carto from the exterior, and cut out those parts where 
lbe aaad was so much atixed up with tbe diseased sub. 
(laace M l» leader thia impoMtUe. Alarfe ^naatity of 



the sample thus treated f^ave 107 per cent of niacral 
matter, which had lbe following coropontioo :— 

Potatiiam .. •« 44*51 

Sodium o'Sf 

Magnesinm a-^o 

Calcium t*ia 

Phosphoric anhydride 14*48 

SeMnric anhydride 5*57 

Carboaie aohydtide is'So 

Chlorine ,* .* .. .« I'jy 

Ferric oxide.. .. • 0-53 

Silica .. a'^ 

Oxygen, equivalent tO K, Na^l 

Mg, and Ca, NirNMr equjvakot[ ii'ax 

propoitioa of CI ) 

loo-io 

On comparing these results with Mr. Ilannaj's, and 
w ith a number of analyses of sound tubers, I find thai, so 
far as i :: i r :i of potash and sulphuric acid ate concerned, 
they cuiiiirm his conclusions ; and, if they do not show 
that the phosphoric acid docs not decrease, they at least 
show ti'.at some diseased tubers contain as much as some 
sound ones do; the clilorine, too, in th:s sample is less 
than in Mr. Uannay's sound sample. But what I wish 
particularly (o diretft attention to, is the small amount of 
lime and ma^"**'!' which lbe sample contains ; in none of 
the analyses which I have consulted are the percentages 
so low as in this sample. DifTcrcnt observers state the 
percentage of magnesia in the ash of sound tubers at from 
5 to TO per cent ; ir» this case it is only 3*94 per cent. In 
the two samples of diseased ash, Mr. Hannay only found 
I 00 and 01 per cent of magnesia. Similarly, Mr. Han- 
nay's, as well as my own, results show that the amount 
of lime is abnormally low in the diseased samtdes. In 
this case I found 177 per cent of lime; in the sound 
sample Mr. Hannay found 5*19 per cent, and con- 
siderably less in both the diseased samples. With 
regard to the sound sample, however, it may be observed 
that even, although thi.'^e tubers were sound — that is» 
although they had not been attacked by the fungus,— 
still the vitality of these plants must have been con> 
siderablyreduccd by the unpropitious weather of last year, 
so as to render them liable to succumb on the deposition 
of the spores of the fungus on their stomata. This want 
of vitality may fairly be conceived SS dee to the presence 
of noxious, or the absence of necessary, substances in the 
juices of tlie plant, and such conditions muft uodoabtedly 
be the counterpart of the anfavourabi« circumstances 
under which the potato has labomed in many parts of the 
couotfy, and in some years to a greater extent than in 
others. The potato plant Is in every part of its struAuro 
strikingly adapted for a diy dimate and light soil. When 
we eonstdcr that it has (or many years neeo coltieated 



under the veqf nmnse of tbeaa eonditiane, and that iia 
struautehasnot varied to aeconunodMe It to tbe changed 
circumstances, we cannot wander that It baa fallen the 
prey of its enemies. 
With these consideratioai fcelbve v»» I think that we 
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are justiHed in appealing to chemical science — to solve 
the problem as to the prcveniion of the disease— to siiRuest 
not a Bobitance th.it will destroy the enemy, for tins is 
next to impoi^Kible, but to give the plant kucIi nourishment 
that will enable it to resist the adverse circumstances in 
which it is placed, as well as the attacks of its own 
peculiar enemies. 

Some yean «to« Professor Thorpe found, from the 
analyses of diseased and healthy orange trees, thai, in the 
former, the amounts of lime and magnesia are deficient; 
the same thing, we have teen, it the ease In the diseased 
potato plant. 

It has lately been shown, by D& F. Grace Calvert, that 
time is one of the few substances wirich we know that are 
capable of altogether preventing the development of fungi 
in organic solutions. lie docs not give any experiments 
relating to the adion of caustic magnesia on fungi, but 
doubtless its a^ion will be found to be similar. 

Here, then, is a curious and, at the same time, sisfnificant 
f.TLt — 1 ). iiMsed polatiii s aro dr ifn; in l;nio «-.il:s; l;:ne 
pic\t-i;tN ihe ilcvfkipinent of fur;;i. May not the iJevelop- 
;ncnt of l;in;;! in the vessels of j'l.ints bf fijrthcrfd bv tills 



defivitiicy 



The c;rcumstan L<- s are such as Fcarctly to 
leave room for doubt. Sn f.;:. tiiL-n, theory ai:d praAice 
a^rce ; lime has been four.d by t xpericncc to be useful in 
1 i.'N'i, ntif • 1^ disease, .'i!u; I caiii-ot doubt t h at mSgBesia, 
if tried, will be found to have a similar eCfeift. 



ON THE eNSRGTES OP THE TMP0NDBRA6LES. 

wirrt r^ii't'CTAt, prrpRCNCE to the 

MEASUREMLM .\N D UTILISATION OF THEM.' 

Cy li-.c luv. Ai;Tiir;i Ki(ir.,M.A. 
(CoQtioued bom psi(c &».) 

LFCTL'RE III. 

On the Uriergy of VUalily, with especial refen nce to the 
Mfamrcment and Utilisation of it. 

Thb " Energy of Vitality " is a manifestation by motion 
of the unlcnown and unseen power which is associated 
wtUi life— indeed that which may (perhaps) be said to 
constitute life itself. This vital powcf (some may call it 
force) is presented to onr notice in two «mas» the animal 
and toe vegetaUe ; hence the two sciences of xoology and 
botany. 

In tite distin^ibns laid down in the classification 
diagram, it will lie observed that the energies are divided 
into potential and Mnelle. 

In seeds, in «g^ in fraaen toads, in snspeaded anima- 
tion, in hyberaating animals, am examples of the poten- 
tial energy of vitali^. The power Is tbcie, bnt tt awai is 
those suiTOundingt which ma^ eonvtrl this potential 
or dormant energy into kinetic or adive energy. So 
long as a living body lives, it possesses kinetic energy ; 
it has power to move. Such a power is not possessed hy 
any dead body, although from e.xiernal sonrces it may be 
introduced into one. 

The energy of vitality is convcrtrd into the cnerj^ of 
sffinity in the asslniiiaJ: -i ■ f ' i b into that of c'cdtritity 
in iv.uscics and ii:i;sc5;!.i' .i.uon, into that of light as in 
glow-worms and civtaii' i I . and into that of heat as 
in wariiuh of the botl,. One peculiarity of this vita! 
f ov.tr is the ability t(j sci/c m that which is material, 
arid to adapt or f.e\t& therefrom whatever may be suited 
for its spctial purpose. The earliest or most elementary 
of the .laiiiial f jrt;is in wliich this vital powcr of adapta- 
110:1 displays itself is r.dled a protoplasmic perm. This 
f,'erni, or, as it may be described, this microscopical cell, 
it placed in congenial surtonr.din};'!, manifests an cncr[;y of 
Krowlll or reprodiKftion which adapts these S'jrro'.uidi n;^s 
in a way and under an icllucncinf; power quite unknown 
to US. The power of gravity enclasps all matter, the power 
of vitality exercises a sstsdhreneM from matter jgravity 
♦ The Cantor i;<s<ts»ss,Mlvsiid btfsse lbs getlstyeC Aits. 



influences all matter, hot changes the shape of none ; 
vitality changes the form of all its inAuences. For 
example: the process of fermentation is oM in whicli n 
minute molecule possessed of a vital power can com- 
municate a similar power to another moiecole, this ai;ain 
to another, in each case appropriating or nttacbing the 
molecule to itself for awhile, and 80 prodncing a rapidity 
of what we call growth, which seems almost as • process 
of crystallisation when the water of aolotion is being 
evaporated. 

Between the development of a crystal, Itowtvnr, nnd 

of life, there is this marbcd difference. A crystal grmrs 
by .appropriating likt moUcules, and desls witb them . 
according to laws unknown to tts ; a body haviaf vitally 
not only appropriates various molecules, rot le-combines, 

re-forms, and rejeds. These the crystal cannot do. 
The Rfowth of a crystal is a phenomenon in physics, 
the qrow th of an animal is a phenomenon in chemistry. 
In bo;l) cases, the powers of reprodaftion or enlargement 
are mysterious. .Althoiifjh under the influence of vitality 
many forms of matter aie pro Ju.:ed, yet the cn,'?tal!tne one 
never appears; as soon, however, as the - f pro- 
cesses is completed, or the vital power is w;i.hL]i.i\ws, ihen 
commences w ork of a crystalline charaitcr. 

How viLility is transfehred, or what it is, or in what 
contained, hov.- nour:shed. or how destroyed, we know 
not. With the eiier^v of vitality, as manifested in the 
processes of reprodtietion and ,r;iowth, we are not this 
evening required to deal. Within that frame tb.us mys- 
teriously developed, there are combinations of mechani- 
cal and cl'.emical appamtus fttlfiUinf; conditions with 
which we are deeply concerned. Tins apparatus, how- 
ever, does not from year to year retain the same power. 
Owing to the vital action, the .-ipparatus with which 
we are to deal, whilst in incessant flui^uating 
change, yet attains a climax, then slowly subsides, then 
follows that phenomenon, even more mysterious, if 
pi 5s ble, than any other of the vital ones, viz., their 
sudden cessation, which we call death. Neither in its 
earlie&t development nor in its nr.ysterimts cessation are 
those phenomena presented which are conseqtient upon 
ener^es we can either measure or utilise. Whence that 
comes which imparts vital energy, and whither it goas* 
are problems rather for human faith than human under- 
standing. When an engineer has to estimate the power 
of a steam-engine, he does not ask of its early formation 
and past biography, nor does be speenlate upon its fntoiw 
uaelsssiiess s ba regards it as he nnds it. so witb animal 
vitality. We have to r^ard the animal as an engine, 
and in lien of ateam %ra hava vltaliQr. The engine is 
construAed so as to be ntHised by the power of nialiiy, 
as that other engine is by th« power of beat. Aolmala 
arc much more economical engines than any man has 
made. The Creator's work is still far in advance of th« 
work of the creature. Count Romford showed that the 
amount of work done by a horse is much greater than 
could be obtained liy emplflgriag its food as AmI for a 

steamenpinc. 

Note, also, what an economical conserv'tng of enerpy 
there is in jiybernating animals, which store up in sum- 
mer that -vhich they expend in winter in maintaining 
animal lieat. To those who intend to offer the results of 
their ingenuity in the economising of fuel for the gold 
medals . nd prizes offered by this Society, in 

December next, may be commended for especial study 
this property of hybernatins; animals. Your Icfturer has 
no .u-thority to make the statement, but he can witli 
some conndcnce aestire thetn tliat, if successful in leach- 
m;; us to economise furl as they do. they will win not 
only the pri.;es of the Society, but a'so the thsiks af the 
nation. 

.\n animal body is, indeed, a wonderful sclf-adiog 
nnd self-regulating machine. It is a struAore com* 
posed of movable parts, yet fimi, and at the name 
time locomotive. Its hinges are well fitted with self- 
aAiog lubricators ; its furnace supplies itself witb fuel, 
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can ti l;u: !te the supply to the tlcnian ) : its le\t- 



and 

graphic finiiTmnicxtions are extensive, rapid, and need no 
supc r^n.^rii lence ; in it* I.iboratory are performed experi-' 
mrnts in the very liighest depart rn-nts of organic chemistry/ 
There are two forms ot \it;il energy which have stf 
tnach of a kinetic character that wc may utilise thetni 
tadced, one furtn b ■df-utiliscd ; vitality seems to hav( 
cnciged its exclusive services, and whether the animal 
WMcioff or sleeping, vitality claims all those services front 
the machinery of the body which are rendered in the ciri 
culation of the blood, the digestion of the food, the opcrai 
tion of breathing, the propelling a<Uon of the hearii 
These are all motions resulting from loineimpreiMd laws] 
which have hitherto been hidden from our powers of re^ 
■utrch. That they continue, and that we are uncontciou si 
of them ; that we cannot stop them, and even if we could' 
by any means measure them, that we eotitd not transfer 
them to any other purpose is clear without demonstration. 
' Tbeteforc, since for scientific physiology the study 
of this form of vital energy is of paramount importance, 
it very nataraliy and properly would rank as one 
of the chief subjects for medical students. In- 
deed, the minJs of physicians are necessarily often 
guided by circumstances to meditate upon its operation, 
and they are called upon to accelerate its atSion here 
ami to retard it elsewhere. II i;,,- ilie {^b^. rvap.t 
atiutomist becomes, if not a kinsjiij, .it iLavt a 5t,;;ic 
mechanician ; tl'.e il.ou^hifu! piiysiti.ir. riiiuifls and 
harmonises thi; cxijnial cii i Jinccs of theic internal 
energies, and combininr; t;u' t\cnt5 w liicli fall under his 
notice, he deduces conclu>ions which link the laws of 
vital energies in their operations with those of the other 
imponderable influcnci:? \\ hitli pervade all the universe. 

Under such circumstanci ^i as these, Dr. Mayer, of Heil- 
bron, in Germany, wiis led to concliiFsions in ie8pe<ft to 
the relat:or.5 between lu-at and work wl;icli (!;e further 
investigations of otl'.crs by very different processes — 
processes in which the energy of vitality does not enter 
— have established as cnrrcdi. 

There is another form of vital energy similar to this 
over which we have control, and which wc employ as 
we please within the limits which the vital power and the 
constniAion of the apparatus throu|;b which it ads permit. 
This is that to which we nstially give the name of** mns' 
cular energy." 

The qualifying words " witlii:i il e limits" arc essen- 
tial, for the limit h In each case a hard and fast line, and 
we cannot ovtrstcp it. This limit is, perhaps, more ad- 
mirably arranged in the animal frame than in any 
construAion of man's devising. Although there are hun- 
dreds of mascles, yet their names, shapes, and bosi* 
aesacs arc very varied. Throughout al I these changesone re* 
markableptiticntla applies; evaiymuscle is cxadly adapted 
to the work it fa lihely_ to be called upon to perform. 

There is a jmociple in mathematical science ealled the 
■ Piiaciplc ei least a<Uon.** It may be explained thns-^ 
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I TRiTST the following modification of Mr. David Forbes's 
process (" SeleA Methods In Chemical Analysis," pp. no 
to III) for the estimation of tiunic acid, may not be 
unacceptable to those engaged in the analysis M titanic 

ores ; — 

Fuse about 0 5 grm. of the Jintly powdc-icJ ore with 
6 grniu. of pure bisulphate of potash (whivh has been 
rectr;ily iir 1 ai; 1 pu Atlered) in a platinum crucible at a 
{•er.tlu ;;c:at, carefully increased to redness, and continued 
i-.'.i t;ii.' nia-if ;s in tranquil fusion. 

Kurii'j . c I'loiii the source of heat, allow to cool, digest 
for siMi-.f l;:>urs in 5 or 6 ozs. of cold distilled water —not 
more than 10 ozs. is to be used, as it generally causes a 
precipitation of some TiOj— filter off from a little pure 
white silica, dilute to 45 or 50 ozs., add tuiphuroms acid 
until all the iron is reduced, then boil liar six hoOfS, 
rcplacirrij the water a« it evaporates. 

Tilt- t:t.iiiic aciil .s precipitated as a n'hii^ po'.vilcr, which 
is now to Lh- tiltL-rcd olf, washed by ilec.intat:on, a iittle 
sulphuric ac^il ln-mL,' a i led to the wa^^h-watL-r to jirevent 
it carrying away i lO^ in suspension. Dry, ignite, allow 
to cool, moisten with solution of ammonic carbonate, rc- 
ignite, and weigh. The titanic acid is invariably obtained 
as a white powderwitb a faint yellow tings, If tne process 
has been properly carried out. 

I find the method of fusing with bianlphate of pot.ibli 
(■' Seled Methods,''?. 195) to he preiefmble to all others 
for decomposing dimenttly wdnble iioa ores. 
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CORRESPONDENCE. 



Given an oM«a to be accemplMMd, t|ien "the principle 
of least adion** should teach how, with the smallest 
quantity of material and with the least expenditure of 
power, that objed would be done. The more the mus- 
cular system is examined under this guidance, the more 
we are lost in wonder how exaflly every portion of the 
body in suited for its specific work, and for the nnio-in'. 
of work it is likely to be called upon to discharg;,-, ai.J 
more curious s.till, l.ow (in special c t ) the muscle may 
develop in (irJcr to ni.-Lt ccrt.-iir. r j'i-.;iremcnts, as, for 
example, the nu-.-clcs in tl.e ar.nb ot a Fr:i'th, .^s well as 
oihcr muscles. And, I'urihfr, liov.- pcrfeiUy these muscles 
are varied in form and conslttiaioti so a ; t > meet the re- 
quirements of their respedlivc occupauor.ii, and, if called 
upon by pro ipeiiive emergencies, to be ready for more 
than ordinary exertion. Certain muscles are so prepared 
ftjr extraordinary exertion, and then relapse into their 
normal state, thus striiflly carrying ou%the "principle of 1 
least aftion." 

(Tobscostiaaed)'. 



AMMONIA T£ST FOR DRINKING-WATER. 

To the Editor of the Chemical News. 
Sir,— The importance of the ammonia test for drinking* 
water, and the extensive uio now made of it, render It 
desirable that it should be as acenrate and as easy of 
application as possible. In common with others, wc have 
had great trouble in vsing it. in consequence of the slow- 
ness and tincertainty of the Nessler readion. 

In a recent letter, Mr. Wanklyil attribotea this to the 
manner of preparing the Nesaler aolutioM, chiefiy to the 
negled of the addition of mercurial aolution at the end of 
the process. Alhougb this may be the cause Iti some 
cases, it is certainly not so in all, and I desire to point 
out a source of difficulty which appears to have Been 
hitherto overlooked ; this is the presence of teirhonit tieid 
in the liquid to be tested. In a distillate, oniess It haa 
been exposed to the air for some time, this is not likely to 
occur, and accordingly I have frequently found a sharp 
re n in ilie distillate, but no reatflion in the comparison 
I qui l until aftera prcpo^erously large quantity of the am- 
moniur i ciih Tolf solution had been added, or until a very 
long time 1 1 1 clanged. Recently, examining the distilled 
water u liich i;ave this result. 1 foiin l in each instance tiiat 
there wa* a ciins'.ii<'rahh- r;iian".ify cf carbonic ncid pre&cnt, 
and that, by taki:i;^ fiesl. tli'/illi ii water free fioni carbonic 
acid, a sharp and iRititediate reaction wa'; obtainable. 
Similar!) . if there be carbonic acid in the i^istillcJ water 
with w iiich the ammonium chloride solution is made, there 
I will be delay in tl;e reaflion. 

I Tilc c\planath II is. that the carbon ite, as well as other 
I f,.ilts of ainniLiiiia, v.'ill i;i\c a renjion w.th Nessler's 
I solution in extremely si^all quantity, but the addition of 
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nn excess of cmrbonate or carbonic -acid alone will re- 
diuolve Ihe preci|>itate, or dischaiige the colour of the 
liquid.— I am, ftc. 

F. Dr Chaumont, M.D.1 8orgeon>Major. 

Laboratory, Army Medical School, 
Ksyal ViOMto Hoqrfial, N«tlcr, 



WOTICES OF BOOKS. 

ttalf-Yearly Cotnptndium of Mtdkat Stient*. V*tt IX,, 

January, 1872. Philadelphfn : S. \V. Butler. 

This conpendium t.ikes a wiJer scope than its Engliyh 
contemporary, Urailh waite".s " Kctrospcrt," and cont.iins 
a large and varied amount of important matter, seleificd 
from Europe.in as well .is from Americ.in .luihorities. If 
wt do not quote any of itn chemical notes, it is merely on 
account of their dating nearly two yt- .irs .igo, and having 
consequently been brought before the public through other 
channel. We are particularly struck with an article on 
the "Pathological Effeeu of the East Wind," which, 
though not coming witliia OUT ordinary scope, is pro- 
foundly suggestive, and may, perlwta* offer the Itcy to 
many unsolved qtt€Miona,ptyebdogical and social aa well 
aa nathological. 

we notice a feature in the pagipg of tlio book which 
nay be worth imitation in works of a similar nature. The 
running page of each number is at the bottom, whilst each 
department ia pa«d independently at tlie top. Thus the 
work wken bound naotm Itidf into « rnlmMr of eeparaie 
volumeaon " Materia Medica and Tbempeulice,* ** Clinical 
Medicine,** ftc. In tbo taU« of contenta, the aamea of 
American aitbora are given la imall eapltali, tboae of 
foreign author* is Italicf . 

Proceedings of the American Phnrmnceulica! Association at 
the Tweulietk Annual Mrfli'i:,', lirhl in Cleveland, Ohio, 
Seftembtr, 1873. Philadelphia : Sherman and Co. 

TkBSB " Proceedings" contain both scientific matter and 
important papers bearing on the drug trade, and on the 
etatus and prospers of the pharmaceutical profession in 
the United States. The organisation of the Aaiociation 
appears to us complete and efficient. There ate standing 
conmitttes on the drug market, on th« pio pct i of pbar« 
ma^. on adtilteration and •ophistleatlon, on legiilatiotti 
on infringement of eiamp tax, and on a variety of other 
matten of importance to the professioa. 

Maiqr of the papers read, though not of n charader 
oomiag within the oidinary scoped our cognisance, strike 
na aa behig ea cee d iagly vauiable. Prof. M core's striaures 
on certain ** commercial eiixirt," as being merely a 
fatbionable way of getting stimulants into the stomachs 
gf women and children, are quite applicable on this side 
of the Atlantic. 

There is a lengthy paper on the manufaAure of glass as 
applied to the make of bottles for containing; chemicals. 
None of tlie forms of stopper sugtesled equal, in our 
opinion, the mush:: u:;i [ .iMi'in, m which tlie stopper, 
properly so calicJ, ttni.iiiates in a cap, concave doun- 
wards, so as entirely to protect the hp from dust. The 
absurdity of puttinj,' articles rtsily a^led on by lii;ht in 
denounced, and a canary-yellow shade, producible by 
uranium, is shown to be much superior tor such 
prcparatioasi as cutting off the so«calleid cbemicala rays 

of liyht. 

There is some discu^'^ion on institi; cap.ible of acting 
as substitutes for c.inth.Trides. Here \\c must protest 
against the unscientihc custom of applying the term 
" bug " to coleopterous in&eAs or beetles, an error as 
great as ibtt Coekoeyiam of calling tfce cockroach a black- 
beetle. 

There nrc well-grounded coniiit.iiius on the ir.cre;!Fin 



a scale of import duties almost as vexatious as those 
under which our grandfathers laboured in the good old 
days of the younger Pitt. It is doubiles* a mark of great 
liberality on the part of Congress that tndiuiu is admitted 
duty free. 

We aro glad to find that th« cffotu of American 
phannacistt for securing n hi^ier educational ataodard to 
their body, and for e»eradtOB loeompetent penona from 
the profession, are seconded by public opinion and by the 
legislature. 

A paper on the analysis of glacial phosphoric add of 
commerce shows that many samples contain as much as 
107 per cent of soda. Arsenic in minute traces was found 

only in one sample. 

An appendix treats of the weather obsi^rvations and the 
storm-signal service in the United St.iles. 

We cannot conclude this brief notice w ithoutc-\pie&sir.g 
our cordial sympathy with the .American pharmacists in 
their efforts for the organisation of their profession and 
for tb« dovatimi of ita atatns. 



A Compendhut Manual of QuatUaim Chemical Analysis, 
By C. W. Eliot and F. H. Stomk. Revised by Wm. 
K. Nichols, Professor of General Chemistry in the 
Maasacbesetts Inatituie of Technology, Second re* 
vised editkm. Mew York: D. Van Nostrand. 

Manuals of chemical analysis, especially quaiitativet 
have a strong family likeness, and the:r increasing number 
renders it dilhcult to s.iy which we should prefer. In the 
work before us ih.ere is little to which we cat* obje^ 
The usual tests and the precautions to be observed in 
their application are carefully .md clearly described. 

It strikes us, however, as r.ither strange lh.it of the 
known metallic elements twenty-two only are taken into 
consideration. Those omitted cannot be, as a class, pro- 
nounced either rare or unimportant. Some of them are 
of frequent occurrence both in natural minerals and in 
manuIaAuring produds and residues. They are capable 
of modifying or simulating charadlerlstic reactions, and 
of interfering with industrial proce^RP*. Some of them— 
we may instance uranium and tungsten — have their 
practical apf licaticn^. On these grounds we are led to 
doubt whcttier tlicir sweeping exclusion from elementary 
analytical manuals is altogether judicious. We would not 
certainly [>lunge the beginner into the niceties requisite 
liar recognising the various members of the cerium grottp, 
but we submit that Messrs. EHol, Storer, and ^^dlol8 
have Esllen into the opposite extreme. 

Taming to the instruAions given for the deteAioa of 
phosphoric acid, we find it stated that the molybdate of 
ammonia (est " can be used in presence of arsenic acid.** 
Neither is there any caution given aa regards the pfctsoce 
of silicic acid in the snbstance under examination. Yet 
the highest aatborities have shown that both arsenic and 
silicic acids form, with molybdic acid, precipitates similat 
to that yielded by phosphoric acid under the same cir- 
cumstances, and have therefore insisted on the elimination 
of the tv. o former bodies as a necessary prelmnnary to th.e 
use of the molybdic test. It is pcifectly true th.it the 
addition of .i few drops of a solution of arsenic acid or 
of a buluble arsi-niate to t!ie niiilybdic lest liijuur does not 
cause, in the cold, the invnediate formation of a yellow 
precipitate. But neaiitr a it safe 10 infer the absence of 
phosphoric acid if a precipi'.ate is not at once formed in 
I a cold solution. Either prolonged siandins; or digestion 
I at a gentle heat is necessary if the amount of phosphoric 
1 acid is minute. We aie. tlu refoit:, compelled to pronounce 
this paragraph as unsatisfa<ftory, and tO SUggeSt 10 tho 
ed:tor the propiiely of its revision. 

The formula given for the " magnesia " mixture used 
in the dctedion .ind e'limation of phosphoric acid appears 
j jiiefcrable to ih.at of Tn-senius, as being less likely tO 
caii!^c the precipitation of magnesi.m hyitr.ite. 

The appendix contains dirediions for tl.e preparation of 



prices of drugs and chemicals, aggravated io America by I the necessary reagents, a list of apparatus, and some bhcf 
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but valuable notes on manipulation. We quote the 
rollowinj; passage : — " Wiicncvr.r a reagent is to be used, 
the bottle which contains it should be [;r.-ispcd in the 
right hand; the stopper should be taken out by pinching 
it between the ilrst ( t!iumb j and second or third and fourth 
finger of the Il-i'i InnJ, or l)y pr-.-^sint; it between ihc liltle 
tinker and th.e palm uf th.il li.uiJ. In c-ilh.ur case the 
bottle is withilraw n from the stopper, not the stupper from 
the bottle. Ne-.thtr bottle nor stoppt-r shouUi he put upon 
the table ; the stopper should be held in the left han.i as 
long as the bottle is open. When the reagent has been 
potjred out the bottle is immediately closed and returned 
to iti pUce upon the shelves. If these apparently trifling 
particulars are scrupulously attended to, no stopper can 
ever be misplaced or soiled by contaA with liquids or dirt 
OQ the table. Moreover, the label on the bottle cannot 
be injured by drops of the reagent, since the liquid must 
ncecMuily be poured from the back or blank side of the 
bottle/' If etndeatt trained in such principles do not 
become Muad, aecnrtte cbenuBti. the iauU wiU be their 
own. 



MISCELLANEOUS. 

PdUIc Analyst for SmUocd.^t ft mMing of the 
Selford Town Coendl, held tx the Town Hell, Salford, 
OD the 6th iiiet^ Mr. Alderman Daviei moved : <*ThBt the 
Council be recommended to appotot Mr.Joeeph Catter 
Bdl, F.C.S., to be public aaalytt for the borough, and 
that his remuneration be by fees or allowances, as pro- 
vided by the Adulteration of Food, Dnigt, &c.. AA, 1872, 
such appointment to be terminable vf three months' 
notice in vrriling from either par^." He said that, 
.iLiorilin^ to the A& of Parliament, the minimum fee of 
tile publ.c analyst would be 2s. 6d., while thj maximum 
fee would be Io». On the appointment of Dr. T 11 as 
medical officer of the borough, it was though; -A,:.: iic 
would unrieit.ike tb.c duties of pubhc anal, 1 it 
Dr. Tatli.mi li.iJ found that Itis lime was fully uccupLcd 
with hi.s own duties, and had expressed himself un.viliing 
to undertake ih.e oFtice of public analyst. Mr. AlJern-.an 
McKerrow, in seconding the motion, said l-.e considered 
the Council had been fortunate in obtaining the seivices 
of Mr. Bell, as there were few gentlemen of his qualt- 
ficationa who would accept the appointment wubuut a 
fixed salary. The motion was passed. 

Impure Water. — At a recent meeting of the Chemico- 
Agricultural Society of Ulster, Dr. Hodges reported the 
results of several analyses of the water of springs. He 
said that the composition of the water supplied in the 
diatfi^ eorrounding Belfast continued to receive attention 
from bimiand in consequence of his representations much 
liitprovemeDt bad been cffcAedi and the use of some 
water* which he had found largely contaminated with 
aewage impnritici had been abandoned. This iaqoliy at 
the present time was of especial importance. In several 
cases the outbreak of fever \vns tlie first thing whieb 
aiinAed attention to the impu t > ly of the water used. He 
bad jTonsMfy v^orted that the tMMer sqwlfad to the 
Diatridk Lonatie Ai^naa at Dewonatrick bad become 
polluted by sewage matters, derivea from sewers which 
passed near the wdl. This cause of danger to the in- 
mates of the estabiisbment had now been removed ; and 
lately he had the satisfaAion of reporting that the water 
now supplied was of very superior quality. A water, 
Dr. Hodges stated, may be turbid, and deposit a sediment 
on standing, and be free from ."^ewr;: " ; uritics. Thus, 
occasionally the town water was idi.>io, like all waters 
fiom dislri<fls abounding in peat ; but this impurity did 
not appear to exercise any ciftrt injurious to health. It 
should, however, be removed by a more perieA system of fil- 
tration than that at present in use. Nitrogenous impurities 
are, however, very different from those derived from peat 
sad soils rich in vegeuhle matters, and the presence in a 



water of a large amount of ammonia or of albumenoid 
ammonia is always to be regarded as significant of danger. 
It is true that the large extent of land drained by streams 
must, in many cases, convey to the Dvers from which the 
water supply is frequently derived, rcfu.sc matters con- 
taining nitrogenous matter in various forms, even when no 
sewage matter is present. Hut this pollution may become 
a cause of disease, and when wells or streams are situated 
in the midst of a dense population, the nitrogenous 
matters carried into tbem are especially dangerous, and 
the r amount is usually regarded as a measure of tha 
quality of the water and its suitability for domestic use. 
As an illustration of the power which we possess of pre- 
venting disease, the valuable report of Surgeon-Major De 
Renzy, On the Extindion of Fever in the Millbank 
Prison by the Disuse of Thames Water," is most in* 
struAive, and deserves the careful consideration of the 
public bodies in this and other towns. It appears that 
the conviAs in the prison previous to xSsa had been Snb« 
jeA to an intestinal flux, which the medicd ofieer sup* 
posed to be dne to ovcr-feeding and ioenlBeieat cxercfae. 
The dietary was alteted i yet tbicc months after an 
epidemic M djienteiy, diarrbaa, and fever, accompanied 
with aetwy, began, aRbAiB|r 500 convids oat of the 880 
confined. In 1833 tbs pnton sulitted severely from 
cholera, and then some Sttbssoaent severe visiutions of 
dysentery, fever, and cholera. The opinions of the leading 
scientific men of the metropolis were obtained, and means 
for securing ventilation, &c., were tried, but without efTeifl. 
In the years from 1845 to 1854 there were 57 deaths from 
typhoid. The water supply was changed in August, 1834. 
Up to that date the water used was taken from the 
Thames, as it flows by the pii5.on, purified by filtration. 
'I he new supply was from an artesian well in Trafalgar 
Square. It was during the .'•evere epidemic of cholera, 
and there were cases of cholera in tlie prison at the time. 
Six da)» after the chaiij^c the disease suddealy ceased, 
and a marked improvement took pla;.c in the health of the 
prison. From that period up to April, 1872, a period of 
I nearly nineteen years, there have been only three deaths 
' from typhoid, viz., one in 1855, one in 1S60, and one in 
i.'^Ci,. Of these, th.e last occurred in a convict who was 
suiTering from the disease at the time of his admission. 
In the first part of 1^5^, and before the change of water 
suppl)-, there had been three deaths from fever and two 
from diarrhcra. In the nineteen years since the change 
of supply there has been only one death from these 
diseases, and this change occurred while in all Other 
respeifts the sanitary condition of the prison (emaiBCd 
unaltered. As an instance of the extent to wUdl tha 
wells in the country may become deBled by sewage 
matter. Dr. Hodges gave the following uia]j, :.i» of water 
from a well at Larchfield, near UilUoorougb, wbidt hiid 
been examined tot a member of tbo Society 

An imperi ! :;:>i^!n contained — 

Tot.-il i, 1.1 matters 35'0 grs. 

Consi-tiM,; i.'f— 

Mineial and saline matters . . ., 21*4 

Organic and volatile matters .. 11*6 m 

Chlorine, equal to 6;'- grs. of 
common salt per gallon. 
One million parts contained — 

Free ammonia 0*02 part. 

Albumcnoid ammonia 0-30 „ 

Water Supplied from Calcutta Hydrants.— In his 
report on the water supplied from the Calcutta hydrants 
during the year 1872, Dr. F. N. Macnamara says : — 

•' Tiansparcncy has been determined by the examination 
of a coluir.n of water in a 2 foot tube. It was found 
defeftive on f,eventy days, as against eighty-six days of 
last year when such imperfection was noticed. Defective 
transparency is in the case of this water always due 10 
the presence of very minutely divided clavev matter. This 
is the sime stuff which is 80 largely preM Tii n; the river- 
water during the rains, and is in a so finely divided state, 
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and is so liglit. tl1.1t the w.itcr nuisl be aliowcd to «.tanti 
for at Ica^t .'1. nr or five (1a\s li'V i c il clc.irs h\ s'.lb^i^'l net 

filtr.il;on llii<r.ij;!i !:t:\L:.il Rids of (il".Li;r.|; paj ci di'ts 

not remove tliv tUiUiiiri??. On r-onu" otvasuniK iLc 
cloudiiitss be\.an)f ;ip]>iii;nt in a \tiy budiitn and inaikid 
w av, and was tlicn acct ir.pan i d l:y an increase in the 
ori;aniC matter dissolved m llic water, tr.t on other 
occasions a faint cloudiness of the water was not asso- 
ciated with ir.crtnse cf orfjar.ic niattir. 'I his is a point 
whieh \\as p.uliciil.uly aitmi'td to, tl.irf has bet-n 
dispute itgardiny il amongst ohMrvcts in Hnf;!arid, 
amongst whom sense have held tl.at access of cloudiness 
to the water must necessarily be acccnipanied by an 
increase of organic matter. I have, however, satisfied 
mytelf that tliis view is an erroneous one, and that loss of 
iranspaiency is not necessarily accompanied by any deter- 
minable addition lo the organic matter in the filtered 
water. Chloriiif, Dttermiutd in llir WaUr without 
BvaporittioH in Ihe usual way tvith Solution of Kiirait of 
Sitvert «ud Chnniatt tf Vutmh as Indicator, — On no day 
darinc tbe year has ibere been such increase in the 
quintity of tne chlorine to the w ater as to lead to suspicion 
i>r tidal water beinf; pumped into the reservoiri at Pultab. 
The largest quantity of chlorine found in the water was 
la the mat week in Hay. when it reached O'S parts per 
million (equal to fo6 grs. of chloride of sodium per 
gi^lon). The smallest quantity found was in November, 
when It fell to 3-9 y^h^ per million. Orgauie Matter^ 
The organic matter was present in small quantity in tbe 
filtered water till the middle of September, when a great 
.'tr.d sudden increase occnned, and the amount of organic 
II .ittcr continued large till the end of November, at which 
time It slightly diminished, and since then, up till 
J.inuaiy 31st, there has been but little, if any, imptove- 
liicnt in tlic water. This is a point on which I wish to 
lay threat strtss, as in respeift lo it the past season contrasts 
most ur.favo'.uabiy \utli t! c- corresponding one of the 
previous year, for .ibout tl;e middle of November, 1S71. 
tl'.e uatcr became cxcecdinpiv pure, .ind continued so till 
the ciid of Aiij;ust, li>7.i. W'liy did not a coricspLn Jinj; 
improvement occur on the tcan n iu^n of tiie past rains ? 
I am assured that there has hiin r.'i chanj^e r.t llie uoiUs, 
that the processes of subsidence and filtration have been 
carried on in a jirtcisely similar manner both yiars, ub.ile 
comparison c f the analyses of the river-water sho.v tl.rtt it 
had the same tharadlcrs botli years durini; the season 
under conrideialicn. '11. ire has been, indeed, more 
demand upon the fiiieis in ih-ji than in ib7t, for, i 
while in round numbeis ^r; noo.ooo pallors passed ilie j 
filters one year, ll;e q'.ianlity rose to Ci, 000, coo gallons 
during the next ; theic must therefore have moie rapid 
61tratloni and this, however brought about, must have 
tended to the deterioration of the water. Further, it 
seems to me probable il-.at, owin<; to this stress put upon 
the filters, especially during the season of flood-water in 
the river, the suspended organic matter may have | 
penetrated them farther than last year, and may be 
decompoeing in them and adding to the soluble impurity 
of the water. Moreover, the condition of the rettlinj;- 
tanks is such that they must maintain a considerable 
degree of impurity in the water. Great as i^ the advantage 
in some vespeAs of these tank<, absolutely essential as is 
tbe sepantion of silt which they cffcd to the mechanical 
a^m of the filters, there can be no doubt that they serve 
as reservoirs which catch and hold an immense quantity 
of filth, which decomposes in them, and is by-and-b\ e 
Riven up to the water, so that the comparatively pure 
water of the river after the subsidence of the floods is 
fouled by the stuff, which has been deposited in the tanks 
during the preceding months. Dut possibly another 
cause is at work in matntainin-^ the impurity, and I find it 
in this way. Experiments made in 1871, and recorded 
the last annual report, established the fa^ that the water, 
after leaving the v^ell at Pultah, purified itself very much 
prior to its disitibutiun in Calcutta, losing about one-half 
Its organic matter, batcxpcfineats made lately show that 



nothini^ of tlx- kind is occurring now, and that the water 
as dislrili.ted in Calcutta contains little, if any, less 
organic matter than the water before it coninu r.ces its 
downv.aid journey. Possibly the (low— about ij iiiiies in 
a 42-inch iron main to the Tallah rescivoit, and about 
3 miles of 3oinch main fiom Tallah toWellington Sfjiiarc 
— may be mote taJ^id this jear than last, and this ni.iy 
account in a measure for the diiTertnce I have alluded to, 
but 1 su5pccl that the real explanation lies in ari 
accumulation of dijt, either in the niain, or in the reser- 
voirs at 'I'allah or in Wt lliniilon Sijuaic (this has been 
discovered at the Tallah [ iiiii; ir.L:--'.ation|, v\hii!i has 
been yielding up organic niattcr to tlie water, and tlius 
coiintera^ing the purification wliich the water sho.iij 
naturally experience as it flows from Pultah to Calcutta. 
During August the solid matter in the water was reduced 
by the operation of the works to one-tenth the quantity 
present in the water of the river, while the organic matter 
was reduced to one<sixth, and it was only when the 
accumulation of silt upon the surface of the fitter beds 
Tendered the operations of raking the sand or removal of 
the surface sand necessary, that the filters became less 
cffe&ive. On two occasions during August and Odober 
water was drawn for examination at the same hour on the 
same day from six hydrants in different parts of the town. 
The amount of organic matter and of chlorine in the 
water was found absolutely the same in each sample, 
proving also tiM excellency of the processes employed, for 
it is simply impossible that variations in the quality of tbe 
water, and in the accuracy of the manipulation*, should 
have balanced in each case so as to yield the results 
obtained; I think that there is no accumulation of dirt in 
(he street-mains, and that there is no diffusion of diity 
water from the soil into them." 
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ADRIDOHENT8 OP PROVIStOKAL AND COMPLETE 

SPECIFICATIONS. 

[mfrvvrmrntf in Ihr trciivirnl f>/ stKngf, on J r/ tht dff'Pfih obtaint4 
!!:crr/,i'ni. M;ijir-Gi:t)cral Htiry Vuiini; Daincntl Sii;4I. C-H,, 
I'.oiri;-. Mii:i!n-ii. J .r.i.iry i(. I'ri, Nn, 151. 1 rrcc 1 I'-i '•<; 'li' 
jcwjij;c Nvalcr w tlii quitL^iiniC in cxctrts iniani. No. 1. 'Ihr j r - 1. :| iintc 
thus produced it iilti>.t \_d 10 lubsircanil to (he effluent thi o :t ni I a^Id 
soluble tails cf chs.i. i>nctallico)i^cs, luch as the otuli; i f in :i >:r 
xinc, in sufficient nlity to precipitate in tanks No. 2 the biaict of 
such salts. 

ImpTOVtmnls im tt fling txcttia and senate itsalttrs, and in 
af'f'a'iit'n (•>'/' lr\ cl r'liT, in, /'iirfi r/ tht a^f'nr,)tui In 111 i: .i.'jo iifp!ir,ihli 
III the iliyiii/: 111../ i)t,:r!tnf; </ i:lier I'l.ifffij. Jilm l.twij JcUx 
Tarci t, civil engineer, I'ortsdown K'jad. Middlesex. January i j, 1^71. 
— Nu. According to this provisional specificalion, the solid 
CKcri ia ere miscd mih a nearly equal wcifltt of charcoal, and about 
i (i: L .i t ( f al-trvr cr liitvininoiis r.i,b?.l.ir.<;c. Tin Jnlm-jrc is i:-.ade 
int • lilotti < t iiriLl.!., « liith. after beirj; di led, arc tui 1 I 11 charred in 
a niulSe-furnacc. The vapours and volatile bodica ^i-. vn off from the 
Meka bMORM iirniMd, and the praduAa pf combustion are eeadeAed 
hy ■ flue to heat the k>iler» of a siiil or other amiaratut in which tha 
urine trrntrd. This iiiiiifiation, forircaling Ihe urnr, of the heat 
piver. ( ff di-i il r, < r irt. idl ;i I" Il c Lcin cnion of tbe aoiid cxtrrta iatO 
chaicoal m on imp<rt.int feature rf the invcBlien. 1 he chareoal 
produced by the bui>:<i:i; of the mixture «f lolid eicrela and other 
subiitanccs may he Mibnriiucnt'y urcd at fuel Of Otberwi^c. Improred 
drying hou t'. n'l fTlc-fiirnacer, dittilli ig apparatus, and Lth:r n«c-. r.- 
sary p.iit^ arc ili • 1 1 .L-c .'. 

It!i;TnwJ rn, , Ml I r ill rjncrm/ir/» for filltne or fitJiKe ttiiiifs tt ilh 
Itjuuijii^l.alSlu.-.'.te ,UiO lo Ike filling or /trding 0/ olitr afptumlnt 
ui(:i jor burnu:,: iui h fuel. J> hann Maximitiaa rlenaner, 11^ Ooldcn 
Squirt-, NfiLilliitv January 1^'. 1 No. 1 So. This inventiun com- 
(li^c* a can tr rtLLj-t.^cIc ft tilt paraflin or oil or liquid fuel, pro- 
vided with l:;iiCti!;i; mcthani .m rr rtl er means whereby, throuRh the 
aRtncy tif a tuhc, the patuflin ' r uil 01 fuel can be inircCucei! intn tbe 
boi!y o( the lairip I'by a suitabk opening theteitil without inlerk-rtnce 
with tbe wick or allowing ihc paraffin or oil or liquid fuel 10 be exposed 
to lh« atiion of the air. 

Jmprcvimtnls in tht fttriSeaUoH «f eMl-gm. Major-General Henry 
Vduhc Dun ii-'^ti Scott. C It , l-'.-ilin-. ^:i.^dle5ex. January 16, 1S-3 — 
N". iSj- 'lie I Ijji Ct ' f tl. i;:-. ■- :;:niii \x Ihc removal nf sulphur fi I'ln 
coat-cas by means ol oxitic of iron heated to rcdncaa in a atiilablc 
cbamber. 

A n improvtJ pavmuut. Robert MacNelll, Lombard Street, Londeo. 

Jmiuorv if\ iH-j.— N'>. 1S4. Mi ?i\iJ invrnti'^n rclnlc* t . a pav< ment 
v.hi.h lia^i .t f 'un.laticin i.f arphalt 1 r (■il;cr l itumirA 1 ur urry tub- 
atancc or compound, aod an upper aUufluFc or auiface of bloclcs or 
ether suitable matetial. 
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Compttt R«Hdit$ Hebiomadmrn dtt S(r.nen dt FAcadtmU 

des Sciencts, July 2S, i'<73. 

New Process for the Condensation of Liqucfiablc 
Matters Held in Suspension in Gases. — K. I'dou/e 
and P. Audouin. — The authors point tn the txistcnti- of 
tarry matters, aminoniaL-.il wiittr, tVc, whicli aic Ik-I<J in 
f::]icY>ension in co.iI-k^s as it ifssuL-s fiom the retorts, and 
which cannot be made to deposit even at losv lenipc ra- 
turcs without the aid of costly bulky apparatus. 1 hey 
profwse a new method of condensation, which has b»en 
already pra(5^ically tested, founded on the principle that 
tbe 1 qucfadiun of the globules held in suspension in gases 
■nay be obtained either by the contact of these particles 
jritb •olid surfaces, or by their contaA with each other. 
They obtained tbe condeoMUon of liquids saspendcd in 



fMce or vaooocn bjr the aid of « very simple apparatus, 
occajnriag Ifttle apace. Tbe gaa to be purified passes by 
a aenea of natiow apertnrea in the form of jets, which 



spread ibcmaelvta over a rarfaiM placed opposite. This 
arrangement produces a mtitnal cotttaft of tbe noUcule* 
dtirtng their passage through the jcta, the eBcaeyof tbe 
aAion being cumpfcted by the contaft with the aolid aor. 
face over which the tany matter flows. A very high 
preasure is not needed. The apparatus may be pUced 
either before or behind tbe exhaustors. The temperature 
— about 50° — does not interfere with the working of the 
.apparatus. The material may be iron, earthenware, or 
wood. By this arrangement ammonia, sulphide of hydro- 
gen, and sulphide of caibon mav he :iueri:tjp:cd, 

Respiration of Submerged Aquatic Vegetation. — 
■' iiiit/cnherf;i-r and Q^in<[uanJ. — I'hc niL-thod u^ed 
was tiuation with hytlrgsiilphite of soda, by whi^ h ovyjjen 
dissolved in 50 c.c. of w.iter ean be determined to o 005 c.c. 
or too'ic.c. per litre. The plants experimented upon 
were beer-yeast and Elodea eisnadentls. Yeast simple 
absorbs nxy[;en and produces carbonic acid. All other 
things heinj; crjual the intensi'y of respiration was alike 
in the dark, in diffused light, and in direfi sunshine. 
The absorbent power is nearly nil at 10°; tip to i^" it in- 
creaaes slowly; from that point it grows rapidly lo 35", 
where it reaches a maximum which i& raaituained up to 
50*. At fioi* the absorptive power it destroyed. Irresh 
ycatt, cootainiDg 26 per cent of aolid matter, absorbed 
per gramme and per bonp-«t 4% 0*14 c,c. of oitygea ; at 
II*, o'42 C.C.; at aaf| i-2 c.c{ at 33*1 a'l cc; at 40°, 
s-o6 cc. t at SO^i s*4 ; and at w*. o-o e.G. Ehdea 
emtadtmis, like all ^anta which develop chlofophyll, hat 
a double respiration— (i) absorption of oxygen and pro- 
duction of carbonic acid ; (2) development of oxygen 
under the influence of light. 'I he pl.int on being heated 
in water to 45" to 50° entirely loses its power of liberating 



oxygen nnder the influence of light without its power of 
absorbing oxygen being alfeAcd. The latter phenomenon 
was found to continue in the light with the same intensity 
as in the dark; being the result of an independent vege> 
table fandion, parallel to the so-called dimaal leapiration 
or diaengagement of oxygen. Tbe pbeaomena of ahaorp* 
tioa ate aimilar to those displayed in the eaae of ycMl;» 
but abont ten timea leas cneigetic. The foAnrlng amonnia 
of oxygen wece Itbetated dutia^ one hoar by 10 gnna. of 
the plant 

In pure water *. .. i-o 

Do. + a'5 per cent of water aatii- 1 
rated wi'ifaCOj / '3* 

Do. -f 5"o per cknt water do. . . 20 0 

Do. f- 20 to 30 per cent do 13 0 

Oo. + 40 per cent do. 100 

Water saturated with COj . . , . 3 0 

On leaving an excess of tlie plant s^jbrncrfjed in the sun- 
light for an hour or tsvu we obtained a hfjutd super- 
saturated uilh oxygen, containing at as much at 
20 c c of oxygen per litre. This water. 'w ben removed 
frc in I he plant* lost ita cxceia of oxygeti with remarkahlo 
slowness. 

DtricUi dtr DmUthtn C!initlu !u->i Ct aelltchtift tu Strlul% 

July 2S, iS73. 

Adlion of Formiate of Soda upon Benzoic Acid. — 
F. V. Richter. — On fusion hydrogen is given off, and the 
carboxyl groups as they are set at liberty combine partly 
to form oxalic acid, and in part they a& aubatitationally. 
It) presence of henxeate w poiasaa dJcafhon aeida ate 
formed— 

CoHj.CO^R HCO^Na - CgH^ j cS^xf^'* 

Isomeric Series of the Benzol Derivatives. A", v. 
Richter. — .\ theoretical paper. The author concludes 
that the constituiion of the benzol derivitncs i.^ not so 
cer:a:ii)y established as many chenii.>ts assume. 

New Constituent of Urine. — V. Baiimstark. — The 
subitiince in q>iest',on was found first in tlie urine of a dog 
fed with benzoic acid, then in icteric, and finally in normal 
human urine. Its composition corresponds to the for. 
mula C^HgNaO. It crj'stallises in white columns like 
those of hippuric acid, which melt at 250", and if heated 
on platinum foil give off dense while vapours of a peculiar 
odour. If heated in a narrow tube they yield a com- 
bustible gas, which turns litmus blue and smells of 
ethylamtn. The ciystals are readily soluble in hot water, 
sparingly in cold water, insoluble in absolute alcohol and 
in ether. The new Compound forma soloble aaUatiHth 
acids, and does not combine with ^basea ; the aolntfen 
is precipitated by the nitrate of silver. On treatment 
with oitfons acid, laAic acid— whose «ety toloble dne 
salts contains i2>i per cent of aystalliae water : it is, 
therefore, the so-Galled ladic acid of fleah. 

On Cbrysin and ita Haloid Dcifvatives.— J. Piccard. 
—Some years ago the author discovered chrysin- a well 
ch.traAerised yellow colouring matter tn the buds of the 
poplar. \llo!l, \'s Schweitz. I'alyl. Zcilsctiri/t, \o\. ix., 
p. 117. ib04.) lie now enters upon an (.-xamination of its 
propertici end its comiiiaatioaa. Chiysin ia com- 
posed of — 

Carbon 70*86 

Hydrogen 3-95 

Oaygea .. 2319 

lOO'OO 

corresponding to the formula CisH]o04. The author has 
formed and examined its bromide, iodide, cl-.h liJe, and 
niuo compounds, and considera it a bomologuc of 
alizarin and franguliaie acid. 

Certain Constituents of Poplar Buds. — J. Piccard.— 
Along with clirysin the author has come upon three other 



Digilized by Google 



98 



Ckmical Notices from Foreign Sources, 



tClUMttAU News, 

1 Angmiaa, 4». 



bodies — the ethereal oil of poplar, CjHg ; a mixture of 
ulicin, papulin, and teAocnrysin, C16H12O4, a higher 

liumologue of chrj-sin. 

A<I\ion of Perchloridc of Phosphorus upon Pyruvic 
Acid. — C. IJiJttingcr. — The reaction is violent; on its 1 
Completion a clear pungent liquid passed over at about 
55" to 60 ; which, when mixed with .il ul: 1, gave off an 
c'our of acetic ether. I-arge quantities of C-H5CI, and 
of carbonic acid are given ofl', whilst a dark coloured 
f yrup remains behind containing Climenico's ether. The 
author appends a preliminary annoaaMncBit of A new 
Mid obtained from tbe pjmivic acid. 

CbloriMted DcriTativtt of Aotoa.— Albeit Tbee- 
fnteo.— Tbc wilhoc obtains dichioiaeeioii if thft lAion 
of eUorineapen aceton. 

Hygroscopicity of the Monophosphate of Calcium. 
— K. Birnbaum.— The author finds that a portion of pure 
monophosphate, whicli— after being dried over sulphuric 
acid — weighed I'ssg Rrms. when exposed to the air of tbe 
laboratory and weujhed daily tluduated from 147S to i 504 
gffns. If placed over water the wei^^ht rose in three days 
to I 876 ; and on being again exposed freely to the air for 
three days it fell to 1-501. The same phenomenon, 
though on a smaller scale, may be observed with super- 
phosphate. By tbe variable amouat of water takeD up 
the percentage of aoIttMe phoepbate will be made to 
fluaaatc. 

Action of AnhyidMao Acetic Acid vpon Rliodan- 
AmmonKtmt— M. Neadd attd W. Leppert^Tbe antbort 
obtained by tbie readioo tbe acid acetyllc etber of the 
bibade persulpho-cyanic acid— CjH(CjH30)NjS3. 

On Benzyl-toluol.— M. Plaseuda and Th. Zincke.— 
By oxidising benzyl-toluol with bichromate of potassa and 
bulphuric acid, the authors obtain bcnryl-benzoic acid, 
and an isomeric body to which they K've the preliminary 
name bcn^ol bcn^oic acid. This acid crystallises from 
hot water, in which it is considerably more soluble than 
the a-acid« in long and broad needles, consisting of aggre- 
gations of prismatic crystals. Along with tlM acids were 
also formed a bydrocarbon and a lieton. 

Commeidal nnd tfw Pim Itolrat jlic Aldehyd and 
Isobatyllc Alcohol.— O. A. Barln||1ial— The autbor con- 
cludes that tbe itobntyl-aldebyo, obtained from tbe 
Kabibaom Works (which he had employed in some 
previous experiments), contains large quantities of aceton, 
and that the isobutylic alcohol is contaminated with 
various foreign substances, probably with a considerable 
amount of isopropylic alcohol. Hi l.^ rto no industrial 
process is known for tbe preparation of pure isobutyhc 
alcohol, and i.sobutylic aldehyd. 

On Oil of Citron.— A. Oppenheim. — A hypothetical 
p.iper. Tlie autiior i>ronounccs American oil of turpentine 
and the oil of citron to be both bydroinethyl>isopro{9t- 
benzols of tbe para series. 

Critique oik tlM Methodo for ibm Aaalyain of 
Water.— Fcr& Ticmann.— (CoMinimti«a.V^IM<nMfm- 
ihn Sut^tme OcaviaHsMc Method.— 

Tbe amount of sulphuric acid in a natural water 
can lie easily and accurately determined by precipi- 
tation with chloride of banam and weighing. Tbe 
results of this proces!:, which was once considered the 
most accurate of all ^gravimetric methods, may readily 
bfiome inaccurate if llie prt l ij tation of the sulphuric 
acid is pcifornied in a (o i conttntratt'd solution, and if a 
too stiont^ soluuon of chloride of b.-irium be employed. 
The presence of l^rgc amounts rf forcifjn matter, 
especially alkalies, nitrates, &c., has a distuibinj; intluence, 
as portions of them are carried down with tin- precipitate. 
Finkener even declares that the precipitate is never a 
perfedly pore sulphate of baryta. In the case of a natural 
water, however, the circumstances are especi.Uly favour 
able. If the sulphuric acid is thrown down from the 
boiling water, slightly acidulated w itli hydrochloric acid, 
with a very dilute hot solution of baric' chlwide — using 



the farther pfecaatlMi to add imt a little of the pre* 
cipitant, and aftetwaidsn not (00 large excess — and if the 
ptecipitate is allowed time to deposit without filtration, 
the results may be considered almost absolutely accurate. 
The only objeAion is the amount of time required : 
whence the following; methods have been proposed by 
Weldenstein, and by Boutn t. and B jjJet. Weldeostein 
precipitates the sulphuric uctd by adding an excess of 
chloride of barium solution of a known strength, and 
titrating the excess with a neutral solution of chromate of 
potassa. As large amounts of carbonate of lime have a. 
disturbing influence the water should be rendered acid at 
the beginning of the experiment, and riciitr.i 1 ! i^airi 
before the addition of the chromate. It i& better to boil 
the water previously, and make it up to its original bulk 
with distilled water before the determination. The author 
finds that boilinj; does not cause the precipitation of sal* 
phate of lime if the loss by evaporation is constantly 
approximately replaced by distilled water. There is, in 
Wildenstein's original method, a difiScuhy in finding the 
ezaft end of the reaaion. To obviate this lOO c.c. of the 
wateri previously boiled and made up to its original iMilfc, 
are heated to boiling in a flask marised at 150 ce. and 
10 C.C.* or if mnch sulphuric acid is present, 15 to 30 c.C. 
of a solaUon ofdlloride of barium containing i-iotbof ais 
equivalent per litre. After boiling for a few minntcc, sadl 
a quantity of a corresponding soltttion of nontfalcbromalft 
of potaua ia added, that wMD Ibo precipitate settles tlio 
supernatant liquid appears bintly bat niatinAly yellow. 
Vfuuk tbe sriiole is cold, wMdi is aocctemted nr oetriaa 
tbe flask in cold water, tbe flask is filled up to Uw mark 
with distiUed water, the conteau shaken and filtered 
tbroagh an unmoistened filter, too c.c. of the filtrate are 
placed in a narrow cylinder of colourless glass, in which 
the liquid may st.md at the depth of 15 to ao ccntimetres- 
In a similar cylinder 100 c.c. of distilled water itl- iIilti 
mixed with so much of the standard chromate solution 
that both exhibit the same tone of colour. The shades 
produced by o 1 to tv6 C.c. of the I -toth chromate solutioa 
can be clearly distinguished. The amount of the chromate 
added in excess as thus ascertained, multiplied by|,ta 
deduced from the amount of this solution which bas 
been added to the water under examination. From the 
difference between the remain. ng c.c. of chromate, and 
the c.c. of chloride of barium consumed, the amount of 
sulphuric acid in the water is readily calculated. In 
Boutron and Boudet's method the sulphuric acid is thrown 
down from the boiled water — whose permanent hardness 
is known — by solution of baric chloride in excess, the 
value of which is adjusted to tbe soap liouor. The whole 
is filtered after the precipitate has settlea, and tbe remain- 
ing hardness of the filtrate is determined by the soap-test. 
If to the " permanent hardness " of the water we add tbo 
degrees of hardness corresponding to the baric chloride 
souition added, and from the sum deduA the bardoeae 
of tlw filtrate, we obtain a value from which the amooat 
of m^nric acid in tbi wattr may bo readily calcolaied. 
Tbe mtbor proposes the followiog modificatioD of thie 
method :— 100 ex. of the water picviaosly boiled ore 
heated to boiling in a flask marked at 150 c.c.> and mixed 
in slight excess with a solntion of baric chloride, evttf 
c.c. of which corresponds to a German degree of hardneaa. 
After the precipitate has settled, and the liquid has cooled, 
the flask is filled up to the mark with distilled water 
filtered through an unmoistened filter, and the residual 
hardness is determined in 100 c.c. of the filtrate. In con- 
neif\ion with the determination of sulphuric acid the 
auti Of adds some ohscrsations which he has made on 
grouping together tlic figures found in the analysis of 
waters. The permanent hardncsn of the water, its per- 
centage of sulphuric acid, chlorine, nitric acid, alkalies, 
and ammnnia are here brought into question. In draw- 
inr; out tiu! iL^ults of ;in an.ilysis of water it is customary 
to assign the chlomic to the alkalies ; the remainder of 
which are calculated as sulphates, whilst tbe excess of 
sulphuric acid is aUolled to lime and magnesia, as also 
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the reaidue of the nitric acid aAer the ammonia is 
ntiticd. This arrangement i<t by no means aatisfadlory 
wiUi the aubsoil waters of populous place*. If tbe suppo- 
iMon on which the above-mentioned amngenients are 
fgonded were corred, the total amount of the fixed bases, 
and tbe ammonia which is required to saturate the snl- 
pbnric. hydrochloric, and nitric acids present, would 
attwd in • definite i^atioo to the aaeertalned pennanent 
kardneM of tbe water. If we consider the wetl«kaown 
fad that the tliratbeoate of Uane is not petfeAly lemoved 
by boiling : and llM ««ta after expulsion of all the so- 
called balMooibiMid eaibonJc acid 3*5 of carbonate of 
nme renune diewdved in 100,000 of water; which 
consequently make up 2 German degrees of the permanent 
hardness of every water originally containing bicarbonate 
of lime. Then on tbe assumption that the above- 
mentioned grouping of the sevcial constituents is correct, 
tbe permanent hardness of a water m.iy be ren i > c ilcu- 
Uted if its percentage of alkalies, aminuni:i, sulphuric acid, 
hydrochloric fi:u1, and nitric acid is known. Now tlic 
more impure il.t: waiter, the less du the found and the 
calculated degrees of hardncs.H agree. It appears that in 
•och cases the excess of water mvist be combined with 
organic bases. It is very probable that between ammonia 
and the original nitrogenous organic bodies there exists a 
series of transition produAs possessing more or less 
decidedly basic properties. If nitric acid exists partially at 
least combined with organic bases the remarl^able pheno- 
menon is explained that spring waters, rich in nitric acid, 
contain — almost without exception — large amounts of 
organic matter. Bat whilst it is highly probable that the 
nitric acid of polhMcd wells is not, generally speaking, 
present as aljnM or magnesiom salti nitrates and chlorides 
of these metattt may have found their way into such, or, 
indecdtiotoanvaatural water. A great discrepancy between 
iMt amonBt of avlphuric acid as found, and as calculated 
iioD the pemaacnt hardness of a water— in other words, 
a consideraMe amount of solphate of potassa— may be 
considered on- of the indications of pollution. 

Certain Subsiancca of the Camphor Group, and on 
the Constitution of Camphor.- .-Vug. Kekult. — A hypo- 
tbcttcal dissenation on the true formulx of camphor, of 
bomeol, canpholio acid, eampberic acid, carvol, and 
carvacrol. 

Preparation of Oxyc)nnol from Camphor. — A. 
Fleischer and Aug. KekuJ^— The antbors obtain oxy- 
eymol from cam^wr by cohebation with lodlae^ 

Derivatives of CyniqL— Fx, Laadaloh«— The author 
has studied especially the nitro derivatives of camphor- 
cym[>l, and obtained o-mononitro-cymol. C,oHn,(NO.,). 

Identity of tbe Cymols from Camphor, Ptychotis 
Oil, and Thymol, and on a Second Thiocymr l I 
Filtier. — The author considers the identity of these 
cymols demonstrated by his experiments. The new thio- 
qrmol has tbe compoeition CioHi^S. 

AAion of Peiehlorlde of Phosphorus upon Phenol- 
Pluaattlphonic Acid.— Ang. Keknld.r— Tbe prednda of 
the reaaToD, which passover bctwteafci*and iMP,oeiiritt 
only of thionylchlofide and oxychloride of phosphorus. 
At 265* to 267° a pecaliar oil is separated oat» whilst the 
intermeliate produAs, when decompoacd with water, 
yield a large quantity of bichlorbenzol. 

Isomeric a and 3 Derivatives of Naphthalin. — C. 
Liebermann and Aug. Dittler. — Nitro-naphth) lanun, 
CmHflfHsNOi, fuses at 191", is sparingly soluble in 
water, readily in alcohol, and dyes wool an intense picric 
yellow. It does not form salts. It is isomeric with 
Beilttein'snitro-naphthylamin, which melts at 118* to 119°. 

Decomposition of Rosanilin by Water. — C. Lie- 
bermann. — Th 1 ] hor had formedy shown that when 
rosanilin is hmH-J to temperatures above 240' along 
with water the atoms of nitrogen are su o i . cly clim- 
itutcd as ammonia and replaced with equivalent amounts 
«f water. He bai aliMO laeeeedcd in ohtKiniag tbe final 



produdl free from nitrogen. It has nothing in common 
with rosolic or hydrorosolic acid. It crystallises in 
colourless lancet^liaped leaflets. The compound fuses at 
200°, and dissolves in dilate alkalies without colour. In 
water with soda-amalgam it dissolves with a transient 
red coionr, like that which the aotbrachinons 
other ebinone display tindet similar ledocing resAione. 

Dibenzyl-Disulpho Acid.— R. Kade.— The composi- 
tion of this acid is Cj^H, ,(S03)a-|-5HjO. The author has 
examined the lead and b.inum salts. 
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On DipropaiyyL— Louts Henry.— A 
tbe cempoand Cffit, with Its leadUoaa and 



6axr«fteCJkiiii{ini TlaUma, Anno III., Pascicolo V. e VI., 

h-'Ay 30, 1873, 

Researches on Santonin. — S. Canniz7:aro and F. Ses- 
tini. — The authors have obt.iined a substance composed 
of Cr<H;,,0,. to which they K've the name s,intonic acid. 
It is colourless, sparingly soluble in Cold, hut more freely 
in hot water, from which it is deposited on coolinjj in fine 
prismatic crystals. It is readily soluble in ether, and 
still more so in alcohol, also in chloroform, and in glacial 
acetic acid. It melts to a colourlest liquid at lOi' to 163^. 
On treatment with alcohol and caustic potassa it does not 
produce that fine red-violet colouration which charac- 
terises santonine. Its acid reaAion is very decided, and 
it decomposes warm solutions of carbonates with brisk 
eflFervescecce. The authors have further studied the san* 
tonates of sodium and barium, and the bebavlonr of the 
new acid with bromine and nascent hydrogen. 

New Researches on Benxylated Phenol. — E. Paterno 
and M. Filetti. — In a former memoir [Gtixs, C/iifri., 
tome iti., p. 121) the authors described the preparation of 
anthraccn from the action i f c'l-ondc of h.-iizvl 1 .i; 
phenol in prt&cnce of zinc, and announced the view that 
this hydrocarbon owed its origin to a transformation of 
benzylated phenol. Continuing the study of this sub- 
stance they found that it can, in faiTt, fiirn:<h antliraccn 
by a very simple reaction when distilled with anhydrous 
phosphoric acid. 

Monochloride of Acetyl. — E. Paterno and O. Mazzara. 
Monochloride of acetyl when pure is a liquid perfe(f\ly 
transparent, and of a most pleasing odour, and sweetish, 
burning taste. Its boiling-point is 156 8% and its sp. gr. 
is at o' I -0418, at 26-3' 1*01461 and at g9'9*°'93<5« 

Chemical Analysis of Varlons Winea from the 
Distri(fl of Verona. — Prof. Giovanni dal Sie. — A labori- 
ous contribution to agricultural chemittry, showing in h 
tabular form the age of 100 samples of wine, tbe names oi 
the grower, their physical characters, their locality, the 
quahty of the soil, the kind of grape, the percentage of 
alcohol, both by weight and volume, tbe proportion of 
residue on evaporating at 120", the ash, the Water, and the 
recorded chara«^er of fermentation. 

Dry Distillation of tbe Formiate of Lime. — A. 
Liebcn and £. Paterno.— Among tbe produds obtained 
tbe antheia ei^ially notice nMl^lic alcohol. 

The Cooibiistlble Poirito of tbe Province of Sieaft 
Applied to Industrial Uaea.— O. Campani and C 
Giannetti.— (" Memoire della R. Aecademia der Fiaio- 
critici di Siena, 1S73.) An analysis,of three samples of 
lignite. 

MoniUmr ScimJf/ff iM, dn Dr. Qneaaeville, Aognst, 1873. 

Researches of the Pclymers of Morphia and their 
Derivatives. — Ludwig Mayer and C Li. A. Wright. — A 
translation from English sources. 

New Procedarea for the hCanufaOure of Coal-Oaa. 
~T. WUa.— A uandation ftom tbe yournal t^tktSoeUty 

of Arts, 

Theory of Tanning.— M. A. Re!mer.~A continnatioo 
of the elaborate paper which we have alicady noticed* 
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Chemical Notices from Foreign Sources, 



The Rcgenefation and Restoration of Oil Paintings 
by Pcttcnkofcr's Method. lA report presented to the 
Industii.il Sdciciv < f MulhouM-.i M. Fr. Gopr'-^-riL dtr. 
— R.iiiikofcr hi'i firovtJ tl;at Uie lit-tcriorasion tu' pn:ntinf;s 
is not due, as was suspeded, to cjrL;:inic N i rn.-itnins. li is 
evident that colours, even the most stubU-, cm not pre- 
serve their original shade and brightness, incept on con- 
dition that the drying oil, which h:t't intci)ietit. trati: J them, 
and in which they arc in a niaiif t-r suspcntii-ii, n,'t,iins its 
optica! properties. TIil- .^t iiiiporCint pan of the oils 
einpi^yi il by arli'^is is linrUine. This boJy not being 
procurable in a state of puruy, painters arc obliged to use 
linseed oil in which it is present in the proportion of 
80 per cent; or propyl oil, of which it constitutes 
75 per cent. Linoleine, originally liquid, solidifies by oxida- 
tion without decrease in bulk, but increasing in weight 
to ihe extent of 10 per cent. It is then a hard transparent 
mass, which encloses the colours and the other portions 
of the oil. It is because linoleine acquires on exposure 
to the air a consistence invariable at the different tem- 
peratures of the atmosphere that the portions of colour 
wken the painting is dry can no loflfer be displaced, 
whether 1^ a gentle pretiwet or by the fatty and volatile 
oils and varnishes. As there me, everywhere in the 
world, atomic and mokcnlar movement, changes physical 
and chemical take pUce in paiDliagB. These clungecoccnr 
more r.Ltiuciitly in (he oil than in tbeiotdur. 1 he coloars 
containing the least oil change most. Pettenkofer's 
method of restoring pidlares is very simple. He makes 
first a trial on a small scale by means of a ro.ind p.iste- 
boatd box, plastered within with strong ^Ine, and the 
butt; :!-. < !* v.hicl; is lined with fl.innel muistcnt-d with 
ali.olii,l .it bu piT cfnt. The box is invtrttd .-.ml placed 
upon tlie piaurc. Tlie patt thus treated <,i.rve8 as a 
guide fur the operatidris on l.irjjer scale. In tlie latter 
a box is employed, the bottom of which is l:r.cd with 
flannel, whilst the pidure is fixed to the lid. I'ettenkofcr 
eiitf loys .tlso balsam of copaiba, which is often applied 
with success to the back of the pidure. 

On Alimentary Substances in General, and on the 
£xtia(5\ of Meat in Particular, Regarded as the Food 
cf Man.— Dr. Max vi n Tcttenkofcr. — We extrsA ftx>m 
this valuable paper the following significant passage 
" It is only a short time ago that U was customary in 
physiology to speak of a superfluous or taxvtious con- 
kumption. According to certain physitdogitts as long as 
the body is able to perform its fuoftioOSt even though 
suAcrinc from hunger, to talce more fbodWMluxury. But 
Bi&chon and Voit fully demonstrated by their experiments 
on nutrition that the result of a nourisliinent so restriAed 
is a state of WMit— <4lC0Dtin«al fiimine incompatible, in the 
long run, with the notmel conditions of life. The body has 
need of a certain well-being— of a small excess of nourish- 
ment in order to preserve its strength and vigour. What 
juit prevents death from hunger is not sufHcicnt. It i^ as 
iJ we were to restrain the organism from produtin;,' .my 
more lu'.il tii.in sulViLL-K to prfvi nt dc.Ttli fumi cold, under 

firetext tii.il all beyond this liiiiit was superlluity and 
uxor) ." 

The Farina of Meat and the Salts of Meat. — 
Dr. Dunkelsbcrg. — The authc^r points out the impoftaoce 
of mioeral salts in the nutrition of animals. 

RtVHt SeUniifique dt la France tt 4t VEtrmgtr^ 
August 16, 1873. 

This number eontaint no chemical matter. 

Rtvnt det Dftix ifondes, July 15, 1871. 

The New Explosives. M. F. Papillon. The .luthor 
cs;ini.ite8 the pitsAure ixtrtci lipon a cannon-bait by 
common gunpowder at 5'i'> ■ .itiiiosphcrts. The tempera- 
ture f rnf^nctd by !!«» i;'iii;i:jri he considers to be 2500°. 
Uuuhtlo'.'b tabic- ( I il'.f rcl.itive heats, volumes of gas, 
and explosive forces obtained by means of gunpowder, 



' chlorate powder, s^n-cotton, picric acid, and nitro- 
1 trlycerine is then (.noted. /We sniped that Berthclot 
must h-ive used in his t- xpcnnientij gun-COlton weakened 
by .1 cone;iucrabte .imoiint of d;nitro-celluloie.) He givca 
tlie highest rank to liquei'icd piutuxideof KitlOgBII, Olixed 
, with ether or other lujuid carbides. 



Rtimann's Fiirber Ztitung, No. 27, 1873. 

This number contains receipts for a scarlet on cloth, in 
which the followin,^ mord.int <ir " spirit " is employed : — 
12 lbs. bichloride of tin, ar^d 1.; lbs. tin crystals dissolved 
in water cnoM,;!) to form a solution at 36° B. Further, 
for a yenowis.h green on cloth, a " May green," a golden 
yillov. ; for scarlet, r ise, .md salmon on woolleA yarn, to 
he produced in succession from the same bath; for a 
roe shade on wool, for a U-mon yellow ; .t fine bl.^ck for 
liilk waste '. a fine lf>;.nvo(M! blue 1.1 substitute for .t vat 
blue) upon cottonwool, .nnd for finishini; velvets. The 
foHow-in!^ process for lUeini,' linen yarn with aniline 
' i . 1; -ji s 1 Ks b. en patented by Hainisch, of Vienna. The 
', yarnisworkcd altern.itely in the two foHowingsoluttons: — 
I (t) I part t.uinin in 500 p.irts of water, (i) i part 
glycerin in 32 parts of water, to which egg albumen is 
! added. The yarn remains in each about ten minutes. 
For very delicate shades No. i is omitted. (The only 
novelty in this patent Is iu astonishing andndty.) 

No. s8, 1873. 

This number contains a notice of the Vienna Exhlbitiotk 
from a colourist's point of view, followed by receipts for 
an alkali blue on woollen yarn or piece goods ; for a new 
alkali on flannel ; for light and dark drab-grey on woollen 

\arn ; heavy black on wool ; blue-black, bright blue, 
sandal-bruwn, and icd-brown on the same; instruvftions 
fcr finisl.inj; olT velvet after dyeini; ; Rrev on lc;»thcr ; 
coi.illine-rtd on cotton ; and mat finish for linmg-cottor.s. 
The edittir ciit.u ses LautU's assumption that the di:rt th.yl - 
aiiihn UbCii in the manufacture of violet-de-Paris (methyl 
violet) is perrei:tly free irom totuidin compounils. .^IM. 
Lloyd and (iicen propose to prepare an oil for mordanting 
y.trn and cloth to be dyed Turkey red, by .Tddin<;. to i part 
of oil, 14 parts of a solution of bleaching soda (hypo* 
chlorite of soda at ^! Twaddell). The goods prepared 
with this emulsion are fit for dyeing sooner than if treated 
in the ordinary manner. 

Reviif J! chdomadaire dt Chimie Scientijiqut tt Itiduitrielle 
par Ch. Mene, .M.iy 15, 1^(73. 

This number contains an account of apparatus for 
heating wines (Pasteur's process), a description of some 
artistic earthenware, and of a new continuous press for 
the sugar manufaAure. The process of Zettnow for puri- 
fying hydrochloric acid is as follows : — The crude acid of 
sp. gr. 16 (that Sold in this country rarely exceeds t'ty), 
and free from iron, is mixed with a little cblorine-water 
and chloride of lime, to oxidise salphniime acid if present. 
It is then stirred up with commercial protochloride «^ 
tkl (tin crystals), in the proportion of 50 grms. to 10 to 
t2 kilot. of raw acid, or nearly s onncea to s gallons. 
The separation of arsenic and the clarification of the 
acid are complete after twenty-four hours rest at the tem- 
perature of 30° to 35°, and after onn to torn days at ordi* 
nary temperatures. It hi tbtn fittOtidi with the addition 
of a little common salt and a little sand to regulate the 
ebullition. The method of Engel, which depends on the 
use of the hypophosphate of potash, has been already 
noticed. 

Artificial Marble. — O. A. Fiear. — Th.is invention con- 
sists in tl.o employment of a s^ilutmn of sulphate and 
chloride of zinc, sugar of lead, aium, and common salt, 
mixed in suitable proportions, and dissolved in water to 
agglomerate the particles of powdered silica, alumina* 
marble cement, hydraulic cemest, sulphate of lime, barytai 
and other earthy substances except carbonate of lime, 
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Specific Gravity of Rubies and Sapphires. 



THE CHEMICAL NEWS. 

Vol. XXVIII. No. 718. 



ON THE 

SPECinC GRAVITY OP RUBIES AND SAPPHIRES. 
By 6UVILLB WfUJAUS. FJLS. 

In my r^r^'' "Kcsearchf? (Jti nnn:rnli:;s .md iJoryls,"'* I 
Stated that the .irtificiai rubies made by me by Ciaudin's 
process, l.ail a lower specific gravity than that of the true 
ruby, i there assumed the density of the ruby to be 3"53. 
on the autliority of Brisson.f and that of the sapphire as 
3'j6, according to Muschenbrotk.]; Having occasion, in 
extending my experiments on the subjeA, to take the 

Secific gravity of scver.il rubies and sapphires, I found 
eir density to be very mucli higher than the numbers 
gtTen in Gmelin's '• Chemistry." On referring to other 
wefte^ll I found the numbers c^iven in them to be generally 
beM|re«a 3-9 and 4*0; Professor Church also found a blue 
Mppbire to have * density of 3'97gi and a yellow one 
4'030> My own determtnatioDS, made npon very fine 
ttooeitgave me for mMet 3-95, and for aappbires 3-98. 
Aaauniog 3*95 at the aven^ specific gravity of the ruby, 
It will M seen that Gaadia'a labiea aa firat made by me 
were 0 5 lower in density than the mtive nibyt iaatead 
of o*o8 as given in my former commttoieation. I have, 
however, recent^ aucceeded in preparing tome frech 
specimens of aitificial raUes by the same process, but 
with a higher density, namely 37 ; this number is only 
0 25 lower than the native niby, and I think it probable 
that the true density of tlvt: ruby ir.i^lit be attained if the 
frothir^;, which tr.kis place to a greater or less degree 

under the inten<;e he it of the oi^hyaiofen blowpipe, coold 
be completely avoided. 
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THE CHEMICAL CONSTITUTION OP SUCCINIC, 

MALIC, AND TARTARIC ACID.S. 
CRITICALLY EXAMINED AND INTERPRETED 
nOM THE STAND-VOINT OF TKI 

« TYPO -NUCLEUS" THEORY. 
By OTTO RICHTF.R, Ph.n. 
(Coadudcd from p.st). 

Pm?t 

On iiU Prh::if,i! ^ri■>!::;:!ar C':*;?; -.-^ I':,,! Accrnup.my the 
Artijitin! i'r.ulu.ti:'-: of i':.- ]'/al,i-Sa!t! of Succillie, 
Malie, nnJ Tarlani. Aiitls tii uur Lab^ ratoru s . 
Under this head a number of interesting cas<:H liavi fallL-n 
under my notice, out of which I »hall seledl the following 
four : — The first case refers to the artificial produdlion of 
the ortho- and iso-succinale, which, according to Byk 
and Wichelhaus, may be got by boiling the corresponding 
vaiietiea of cyan-propionate with potash ley. The second 
CMO refers to the artificial produdlion of the ortho> 
■occiaate, which, according to Simpson, may be got by 
haling the di-cyanide of ethylen with potash ley. The 
thiid caae refers to the artificial produdiion of the ortho> 
tartnte (the loaAive form), which, according to Debus, is 
genmated on traating a mixture of glyoxal and hydra- 
cyanic add with lolutlon of potaih. The festlh case 
fefen to the aitificial pradnftion of the ortho'tartiale (the 

'}, No. 14$, p. 409. 

iliy," Csveadish Sodstys tnaslstioB, toL iii., 
*WaMinsClM8LOIft.,*''Ibuoa(]sl>er8,''&c 



racemfe variety) which, aceordiox to Heint*, is found 
among the prodndt of oxidation of the ordinary glycerate 
of water. 

The proper dlsenilJon of the first case renders it 
incumbent on ne to examiae more minutely into the 
chemical origin and oonstitatton of the nitrogenous sub- 
StancettMt form the basis of these experiments. 

In the first place, as regards the cyan-propionate. This 
compound, which gives rise to the ortho succinate, may 
be prepared by the following method :- W hen cthykn. 
2H^C^, IS exposed to the adion of phoggen gas, 2C.CI,Oj 
ui Pf?**"^ °^ '^''^ca union is the chlor propionyl 

chloride, and the mok e iilar changes attending its formation 
arc believed to be as fallows:— In the first staie the 
phosgen splits tip into carbonic oxide and free ct.'lorine, 
which, by an aCtiun strictly anab.-ous to that of oxygen 

(vtdeV.-.r: l.).ct:on* tia- conversion of the ethylen into 

the bialuniiL dicliloride ofetliylen — 

2H,C,; H_CK 1 2Ci;H,Cla. 
In the second 6ta;;e, the mcthylen adjundl of the latter 
parts with its 2 niols. of hydrogen, which are oxidised into 
2 mols, of water at the expense of the carbonic Oxide, hot 
•,.;e5e 2 water mols., instead of being elhninated, are 
instantly brought to bear upon the residua] carbon nucleus, 
so as to give birth to a mol. of formite of water. In the 
third stage, the formous acid constituent of this latter 
enters into chemical inion with the dehydrogenated di- 
chloride of ethylen, with prodnAion of the chloride in 
question, the chemical conatitntxott of which is, therefore, 
expressed by the fonniUa^ 

HaOj. 

2C, ; H ,Ct, - ::C, ; 1I,C!, : zU ; 3^0. 
In contaa with water, this substance becomes ipeedily 
Jionatel' Mnx*loric acid and the cUgr-pfo. 

HjO ,. H tO,. 

aCj i HaCli>-2Cj ; H^Oj : 2H ; iCTo, 
wWch, hy tieatment with cyanide of potassium, &c. 
heoomea Soally converted into the cyan-propionatol 
«CaN. HaOa. H,0 .. 

flV, ; HaNa^aCa } H,0>, } « H ; zC^O. 
In the second place, as regards the iso-cyan-propionate. 
This compound, which gives rise to the iso-succinate. 

SJmK.JJ.KT/^''^ the following method :-Wheoimol 
ofiiMl-Iaftate (ordinary latlatej ci luae— 



H,0,. 



CajO. 



* IVtfkJIiy.jM.,!! 



2I a(H*^:Ca)jH,Oj!aH!aC,^ 
Pi *Hj(C4j 

laaAed Upon by a mols. of perchloride of phosphorus, it 
becomes tmsfonned into the iso-chlor-propionyl chloride— 

a) 2(H,C,:C,)jH»Cl»!aH}aCaC10a. 

f?) 2H,C4; 

In contaa with water, this substance readily decompowi 
into hydrocUoric acid and the iso-chlor-propionato-T^ 
H^j. 

a) 2(H,C,:CJ;li,C?,}aHja<i0V 

P) 2H2C4; 

which, by treatment with cyanide of potairittfll, Ac, 
becomes finally converted into the iao-cyan -propionate^ 

Let us further contemplate the molecular changes, which 
attend the conversion of these tw6 isomeric varieties of 
cyan«propioaate into the corresponding succinates. The 
copious evolution of ammonia in both cases clearly shows, 
that the alkali has effeded the decomporition of these 
bodies into the laAale (so-called para-laaate, and identical 
with the glyceric aldehyd of Socolofi) and into the iso* 
laAate* wUla the Uberaud hydrocyanic acid has been 
OMdctoinolv* itaeir into MUBC»i» and formate of water. 
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Before proceeding farther, and with the «tw of 8 ^ 
„,ore fully confirming my conception of. 
struaure of la^ic and iso-laft.c acids. 1 ^''•.^WS"*.** '* 
ad™7able to interlace an anaSy.s of 'he P."ne>p«dinrf«ular 
chln«8 which accompany the artificial P«f*i*«W>. "J 
tSese^wo isomeride,. '^I «nudetothetKiaut.fal sjmthei.cal 
i^.«s. deviled by Wislicenaa and L-PPmann. whereby^ 
aMOTdlOE to tlie former cheai«,etbyi.den cyM-hjpdttte- 

!•> converted by ebullition with potuh IlltO » 

ilk Icfd. wWlc. according to the chMilit. etbylm 



is tfaaafefmed under similar circurnsunccs >nto luflic 
SiTnow. on the principles svh.chgmde m .l^e mter- 
S^tLdm of chemicil phenomena, the ethyl.den cyan- 
S3^r«igte SSw riSe firtt of all to the intermeai»»e 

which through the loss of a mols. of water, caused by the 
S ttin' up oi the colbgated formyl.c alcohol, and he 
Sescence of th.= liberated formen with the methylen 
coaieacciw afterwards into the iso-ladate, whereM 
til efhylen c -L^bvdratc ought to furnish, the toftete 
Swflly^ihat is. svuhout furmatioo of an mtenBedlete 
MOdua— whose formula would be— 
^ Hfi^ H.Oj^ 

I have inJLcd, good grounds for affinniog, tliet the kind 
ir^mok ular Arrangement implied by lWi to^ fi««™taj 
whSeby an olcfme begotten polyatomic elcohoH. made 
W dScharge the funftions of a halogen adjunA, » a 
ScSSJal ifcongroity. but that the oba.wle »orte«n.e«^ 
^^ 'n removed by the convecwon of th«t aleohol iat» 

■ iK* rnrresDonil'n!' lic-alcol'.t-'l. 

P^vertinir " ^ - 1° intermediate produt'l preceding 
»hf Lmation of the iso ladate. a remarkable and highly 
toltSSSve contrast is brought to light by the fo lowmr 
5STf reasoning :-Obscrve, first, that the coU.gatea 
.I^Jf ofthat produa is the mono- acid, but still biatomic 
•l^^lui alvcol or glycolic alcohol, while tlie colligated 
Seohrforthe other and, as I believe, impt . t , l 1 1 . 
transUion produa. is the b.acd and bwatomic cil.>lca 
llvcol Observe, in the second place, that >f m the ..bove 
feiSonthemelhylen adjuna of the glycohc alcohol had 
MDWieoced, at the expense of the associated formic acid 
n^cinal a water-producing process of dehydrogenation, 
.hnSlarto what the same adjunfi is supposed to have 
u^crgooe in theethyien glycol, the resuhmR compound 
oueht to be cooethulU •ocordlng to the formnla- 
H»0». H , 0.. HaO ». 

•rfiieh iliewe it to be a new isomeride of ladate of water, of 
ttowal occurrence of which T myself have not the sliRhtesi 
dMbt But. considering that the aclua produa obtained 
istheiwlaAateorwater, whose formula rests upon the 

-^«.jMi*»MidiBO»y of a great v. r , t . ut analyses, the 
condud22!K«e ioc' table, that the typical meta- 
morphoS Which the elhvlen-glyco ha. experienced m 
^he aa of passing into the isomenc glycoiic alcchol, is 
lufficknt ti protea the methylen adjunct agamst the 
rigorou* entofitDieat of • law, which demand, the uncon^ 
dulal surwndwr Of two hjNlfOgen molecule, on the part 
of ihe olefiaoadjimaof » K'Yf" *ll^SfiK 
alcohol, before It can be admitted into cbeoiical fUIOW^ 
thip with a given acid pnncipal. 

This .ubjea may be fitly concluded by appending a li.t 
of all the theoreticaUy-poirible iMmendee of la^ato of 
water, .everal of which iSwow been obtaiMd Ib • Slate 
oiiBolatloa. 



Tahlt •/ *** ThtonticallyposiibU iMmmdtt •/ LotM^ 
* oj Water, 

HjOs. H,0,. 

1) LaAate. aC, j HaO, • aC, ; H,0, s zH .C,0. 

2) Iio-laaate. a) ilHaCrrcJsHjOitsHsiCaO,. 

« H.O.. 

3) Para la^\ate, a) ztH^C, : HCa)}tCiOj. 
(oxypropionate) fJ) 2H5C4 ; 

H aO». H,0:. HaO,. 

4) Ktte'laaate, aC: HaOa t sCa ; HaO^ t 2H : aCjO. 

aH»C,. H^,. H«0,. 

5) Maihyt-glycolaie, A% \ UiO^ ; aHl ac n,. 

H»0«. 2IUC4. UjOa . 

6) Glycolate of methyl, aCj s HjOit aH } aCaOj. 

HaOa HjOi^ 

7) Acculycolate. 2Cj;HaQi{aHjCai2C203. 

Let us now, after this eomewha* lengthy, bat, I truet, 
not unwelcome digression, reseilie OW wquiiy into the 
nature of the molecular changee whiCD aiOeompany the 
artificial production of the succinate and lt0-eiicail»t« at 
the point where it was said that the adion of the alkali 
upon the two vajieties of cyan-propionate had ^ven 
rise to two varieties of ladatc, beside, ammonia aad 
formate of water. In the second stage, the formic ecld 
constituent of this water-Halt unites as ally with the 
formous acid principal of the la^atc on the one hand, and 
with the formic atid principal of the iso-laaate on the 
other hand. The rcsultins; compounds .-vre, tbcrefoie, in 
the former case a bibasic meta water-salt— 

HaOa- H,0^^ H,0 ,. H^O.. 

2lJ7; njO,-2Ca ; HaOit 2H ; zQfi - 2II ; aC^j, 
and in the latter case a bibasic meta water-salt— 

HaOa. HgOa. H,0,. 

a) i(H iC , t\ I : UaPs J aH ; aCaO, - aH ; aCaOj. 

The third stage is charaaerised by the splitting up of these 
two isomeric watcr saltfi into 2 molecules of water and the 
corresponding meta anhy Jrides, which, by the method of 
ortho-genesis, arc tinaiiy transformed, the one into the 
ortlUHtHiOein ate — 

H aOa. HaOa. HaOa. HaOa . 

aCa ;HaOa - aCj ; H/Ja J aCjO - aCaO, 
and the other into the iao*aaccinate— 

Ha Oa. HaOa. H,Oa. 

al ilHVc, : Ca) ; HaOa ! aCaO - «CaO,. 

It will be seen on comparison, that these two formuiie 
agree completely with thusc 1 have already, but on different 
crouodl. been brought to regard a. the true exponent, of 
the chemical consUtotion of the two iaoncndea in 

que^stmn^ now examine into the second caw, which refers 
to the artificial produaion of the ortho-saccinatc from the 
dicyaaide of ethylen, the chemical conalltiitioa of whtch 
is ezDfcaaed ^ the fonnuU— 

aC,N. aCaN. 

It is clear that the formation of this latter compound 
from the dichloride of atbyka mvat be p(e«aded tyon 
intemediate produa— 



2C,N. 



2lI,Ca; HrClj-aCa; HaNa, 

which, by treatnncnt with potash ley, ought to faraf.1i the 
above-mentioned chlor-propionate ; while, under the same 
cixcamaunccs, the dicyanide ought to give riM, in the 
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fim iocuuice, to the abeve-HMntioiied ^aa-propioMte, 
for the ntionale of wboie coavcnim mto the ortho* 
aaccioate it ii, therafefe, snficieot to refer the nseder to 
the explanetioos given ander the head of that eompoand. 

The third caae hat fur Ua ()t^»a the artificial produAion 
of the ortho-tattfatl of water' (the optically-inadive 
variety), the proper conprehunsion of which necessitate!, 
kswever, a previoea acquaintance with the molecular 
atniAure of the to-called glyoxal. According to tny 
reaearchea, thia aldehyd-llke substance is the lowest acid 
beteroloffue of an organic family group, whose aahoown 
pareat alcohol is represented by xUc forniula — 

H:0,. 

aCaO, : 2H,Ca ; HjOa. 

The foUdwiag acbeme exhibits two doielj related orgtnic 
family groups, headed Inr their req^ive parent alcohols, 
and ko arranged aa to illafltrate the complete parallelism 
0t the two series 

First Family Group of Htttrelegiut. 
Glyedlc alcohol. aCa ; H/o,T^H,Ci HaOa. 



'a- 



D»-glyeolic alcohol, aCs ; HaO^ t aCai HaOa* 

_ HQ, . n.o^ . 
Gtycolite, aCj ; HjO,: 2H ; aC^O. 

HaO,. H,Oa. 

Gljrcobt*, aCs; MaOaSaH ; aC^Uj. 

HaOa. HjO a. 

Glycoloate. aCa ; HaOa *. sH ; aCtOf. 

(gtyoxylate) 

StcMd Family Gr«up q/ Htttrotoguti. 

O^statie alcohol. aCaPjiaHaCj; H^u^. 

HjOa. 

De-gjlya>allc alcohol, aCaOa t aCa ; Hada'. 

Glyoxalite, aCaOa ! aH ; aCjO. 
tfyoaal) 

HaO< . 

Olyoxatatc, aC^Oa ; sH ; aCaOj. 

N.B.— Ii dcsrrvcs to be specially noticed, that the gly- 
oxaloate, at well as the para-oxalate previously ailaded to, 
are bimeric modifications of the ordinary oxalatOi 

With the aid of this acheme, the whole process may 
now be eiqilained in the Ibllowiog terma : — In the first 
8tage,the glyoxalite becomea converted into the glycoHie, 
the a noMcales of hydrogen reqoired for that purpu$c 
haing. aa imial, derived from 2 water molectilea, whose 
oxygen lervea to transform into a molecnle of fonnoate 
one of the a molecules of formate that were generated by 
the adion of the alkali on the two acceaaoiy nydrocyanic 
acid molecules, while the Other moleetde of mmateorwater 
enters into chemical naloa whb the ftedily-lbnBed gly- 
colite. The prodoA of Ihie nnlon, viz., the hihaatc neta- 
gljroerRte— 

HaO^. H^ Oa. IT.O,. 

aCi ; HaOa : aH ; aCaO - ali ; ^CaO,, 
anergea afkerwarda into the isomeric modification of the 
monobasic glycerate, but in the a£k of doing so an oppor- 
tunity is afforded to the acid constituent of the aforesaid 
forwoate of l iofciog iuelfto the formic acid pri ncipal of 

* Tlw rindfT will bear in miod, ttiaT in my lyttem all ««rbtloniin 

the opticil rroTx-rtie! of a f-iven molecule, «■> f ir from britiR due to 
diffcrent^cs of m^>U-Cul.-ir gnrjping, arc held to ^'.^ pLml cnlirLiy jn i et- 

clouvdy on the symmetrtciU or HMymmctrical dittribatioo of the 
atomic vlhMiiaHr in a iiw i i wiii a arawad thi thna psiadpal ciyataHo* 
grafhia aaai as WHI amandkb 



the glycerate. It will be aeea that the ttMltiog hibarie 
meta water-aalt-~ 



HaO,. 



HaOa 



HaOa. 



aCa ; HaOa - aC, : HjOa : aH ; aCaOj- aH ; aCaOj, 

is absolutely identical with the transition produd encoun- 
tared in my analysis of the slow and gradual oxidation of 
the butylen-erythrol ; it will, therefore, agree with the 
latter in resolving itself into 2 n-.olecules of ■,. iii-c and ilie 
ortho-tartrate in qucsilion. The fourth, anu Ust, case has 
for its tlieiiie the artificial produAion of the ortho-tartrate 
from the ordinary glycerate. According to Heintz, the 
oxidation of this compound yiveb rise, amongst otliers, to 
the water-salts of formic, filycolic. glycoloic, and tartaric 
acids, while carbonic acid is given off. The simultaneous 
appearance of these substances is easily accounted fur on 
the hypothesis that t)ie monobasic glycerate, after mcrf;ing 
into the isomeric form of the bibanic meta-glyccrate, sphts 
up into 2 molecules of water and the tartronate, which 
soon fpcoives itself into carbonic acid and the i;lycolate, 
'lie ^jlycoloate is finally obtained hy the union of 
the latter with 2. molecules of oxygen. In the next stajje, 
the glyeoloate breaks up into the formylic alcohol, which 
is speedily oxidised into the formate and into the for- 
moate, the acid constituent of which unites as ally with 
the formic acid constituent of the meta-glyceratc, while it 
is in the ad of re-assuming the monobasic form of group- 
ing. Hence the reanlting combioation will b« expressed 
by the formata» 

n,o,. HaOa. H.o,. n_,o,. 

iCa i il4U^ - iCa ; HaOa ! aH ; aCaOj — 2H , 

which is again, as in the preceding case, absolutely iden- 
tical with that remarkable transition prodo^ which wat 
shown to be the immediate precuraor and origiaalor of the 
airtho>taitrate under consideration. 

It caiuiot be denied, that the syothetical formation of 
organic compounds belonging to that distinguished family 
circle, which ownathe tartrate for one of its most highly oxi- 
dised add hetarolofoea, ia a CaA of the deepeat import and 
significaacts and certainly, when I eoaaider the gnat 
compadhMaih cogenqr* and eobcreace which competent 
judgea vnll do me the jaatlco of enumcratiag amoag the 
commendaUa qoalitiea of my peenliar aethod of leaaon* 
ing, I weald fant pcftnade aayaelf thatmy teaearchea hava 
revealed the tme modus operaiM, accoidiog to whieh the 
carbon-naclei of one, two, or more fliolccnlea of hydto- 
cyanic acid, originally introduced into a glvOB Blolaealo 
as non-essential element!!, or co-exiating in tlw nmw aifltt* 
tion,and in close proximity 10 that molecule, may become 
permanently incorporated therein as essential elementa. 
The ica k r is no doubt aware that several curious and 
inttrcstini; ca«;es of this kind have recently been put on 
record, amont; which I may mention the artificial pro- 
duction of the oriho-pyrotaiir.itc from the dicyanide of 
propyltn, the iso pyrotartrate from the i&o-cyan-butyrate, 
and iiic carballylati" from the tricyanide of allyl. A full 
d:sciis^w.in of thc^e and otlicr analogous cases is reserved 
for my paper " On the Chemical Consiuutifm of Citric 
Acid and its numerous Derivatives," where I hope still 
more emphatscally and conclusively to demonstrate the 
gener.-il soundness and validity of this entirely novel, 
but a« yet praitically untested, sefkion of my " typo- 
nucleus" ll'.eory. 

It is now lime to take temporary leave of my subjcA, 
which, so far from heint; exhausted, may yet he contem- 
plated under a variety of aspnf^s and conditions. Among 
these, I may single out in particular the aiflion of bromine 
on our three acid hetcrolugucs, tlie rationtle of which I 
purpose comniunic.-itmg in one of my next papers. 

Finally, and in conclusion, I h.ave deemed it advisable, 
for the special consideration of those who may desire to 
prosecute their chemical studies in the spirit of the 
" typo-nocleus " theory, of appending the following two 
achemea, for the proper interpreution of which I must 
lafiK thaicadarta the iulyaliwdeKflanatocx , , 
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Energies of the Imponderables, 



rCHcutcAi. Ntwi, 

1 Aupii't n. tSrj. 



Water- 
Ifonobasit 



Cbmbiui. GVIOE. 

Affixes. 



-lt>. 

t 

' - J 
I" I 



•ihe. 



1-3 



TrilNwic I 



Mcta 8«rics 



PlopylaO'glycerol 



•ate. 
3 

3-i 

l-i-i i-i-i 

First Schbmk. 

Trialon::c !^ystem. 
Parent alcohol : 



-tate. .(jAtc. 
— 3 
5-5 ~ 

J-5 — 

3-3-5 3~5-S 



Moiiobule wftter*Mlu i 

Glyceiite — 



Dibasic water-salts : 

Meto'gtycerite— 



11,0,. 



HaOa 



sCa ; HjOa i xH ; aCaO'^ aH ; zCaOs. 

Ort1io*glyeerite— 

_ H,Oa. H,Oa. H,Oa. 
aCa i HaOa i aC»0 aCaO. 



Butyleo-erytluol- 



Sr.coNt) Scheme. 
Tetrahmic System. 
Parent alcohol : 



H,Oa. 



aHaCa I HaOa-'aCa ; HaOawsCa i HaOa^ aCj } HaOa. 
MoDobaaie water-aatta; 

Eryihrite — 

lljO^. HzOi- HjOj. HjOa 

aCa ! HaOa - 2(J, ; H,0, - 2C, ; H.Oa - 2H ; aCaO. 



Dibasic watti s;ih&: 
« llltla-cr>thrite— 

HiOj. HaOj. H^Oa- HiOj. 

aCa } lM>a ~ aCa i HaOa i aM ; aCaO -^aH ; aCaQ^ 
h Oftlio^Uifilc— 

HaOa. l laOa- HaOa- HaQ,. 
3Ca : HaOfaCa ; HaOa i aCaO-^ itCaOl 
( MeU-erythrite— 

H,0,. H,Oj. H,0^. 



«) a(Ca : C») i HaOa ! aH ; aCaO - aU laQ^i, 
c OrUio-eiytbrUa— 

HaOt. H tOt. H tO». 

in 

Note. — Let it be understood ihal the name piven to the 

lowest l'..-t>jrL'lLi;;uc of each compnncrt fjrunp o! ;ii!i.-»«.ic or 
tr.ba&ic V, .ltd ->:nl;^ :s (.a;ii[M-.iiu'L-;l <>( n jucliX, .1 t\H)t, iiiiJ 
an rillix. flu' lirtl'.x C(:nfi-.ls of the Wiiri'K r-r . t ;.■.,!, 

implying; :i;nt Oik motecule is moulded on the fuii:iyl typo 
or on the- ux ill;. 1 type ; the root is contairtcd in thL- :iame 
of the paiLiit alcohol: antl the affix consist'; of 1:1c 
syllable tie. In tl.u " general ijiinif " this F\ Hrihic is 
followed by n ;;i\cu number of .-itTixcs, by the substitution 
of vs'liiiih fur the f,rst \vt! are t-nabled to dt^^ignatL- the 
higher or more oxidiKcd members of eacli component 
group. Finally, sets of figures, linked fngmhcr by twos 
or threes, and placed below each affix, st■r^'e to ini^icue 
the relitiVL' iiatnbL-r cjf oxygen molecules contained in the 

acid principal and associated allies of the corresponding 
Mhaaic or triteiic w»ter<ialu. 



ON THE ENERGIES OF THE IMPONDERABLESf 

WITH SSPBCIAL REnKBMCB TO THB 

MEASUREMENT AND UTILISATION OF THEM,* 
B/Ihe Eev. ARTHUR RICO, U.A. 
(CoAtiotted from page 9).) 

Aa ao iilottralion of tlua principle of least adioa, 
look at that most extfaOf4iMiy muscle of all in tM 
animal economy— the heart. Although certain fealnica 
of its adion should come under notice at a lat« 
portion of the evening, yet it beara upon the present 
subje<5t, in that it is a bundle of aoMll auncolar fibraa. 
There are probably more than a million of then, 
complex in their nrr,inf;i i:ients and perplexingly curious 
in thfir relative and combined anions, and yet this, 
regarded as one muscle, weighs on an average, in man, 
only 9 39 ozs. Its screw-like construdion is such that 
at each a<Jlion it prcpels fonvard the whole of ita 
contents, leaving no (illcJ-in corners. It has power to 
propel these contents to the vessels in tl • extremities of 
the body. Were not this muscle " up to the iiiatk." these 
extremities would die forwent of nourishment; if, *' :-e- 
yond the mark," then some of the vessels along \%hii.h 
the blood is driven m 'I t he burst in consequence of a 
liquid pressure greater than th.it they were calculated to 
sustain. 

The bahinces required are pcrfert, and this little muscle 
of 9 39 o/s. sends life to all parts of the body by ilay 
and by night— from birth to death. Now tl e v.ork it 
ia continually performing is as though it l::t:d its 
own weight through nearly 20,000 feet in an hour. 
The bei^t of St. Paul's Cathedral, from the ground 
to the top of the crc""-. i-^ 404 feet ; therefore the 
heart could place it^e'.t cu tiie t p of St. Paul's Cathedral 
nearly fifty times in one hour. Let a man consider how 
often in an hour he could ascend, even on the assumption 
that be was never tired, and then he may obtain ao idea 
how much more work his heart ia doing than he can do. 
Put otbetwia^ the heart, ttgudtd aa we regard a, 
locomotive^ can raise itsdf tbraoab a vertical height of 
nearly 4 miles in nnc hour. The most powerful loco- 
motives, built speciaJJy for the aacent of gradients, can 
only raise their own weight throngb about half-a-raile, 
or one-eighth of that wEich the beatt can do. Tbe 
diredors of an Alpine railway (that from Trieatc to 
Vienna) offered a pnze for the locomotive which could 
lift its own weight through the neatett height in one 
hour. It was allotted to the locomotive (Bavaria), 
which lilted its own weight in one hour through 
2700 feel, Qv .ibout half-a-mile. The experiment wai 
simply made by means < f inclines or railway lines; the 
subjeifl this evening dees nut warrant a larger reference to 
this matter. 

By no toiUiivaiice can wc make .1 machine which shall 
bear such proportions between t; -■ and work as the 
heart does. Here is a little nrncliine, we phins; say 
10 ozs., put in action and wor'..L ! by \:t ility, .-.s a 
steam-engine is worked by heal ; and ihii little enpme, 
which we could easily put in our pockets, can '. tt u^ Jf 
20,000 feet high in an hour. There mu^t indet-d hx-e 
been a master-mind that designed and executed the mar -- 
f.i^hnc of the animal machinery, and so peifedly earned 
out the •■ |'r;nciple [if least action." 

liy careful anatomical and mathematical invcstln^'iof^s 
similar to those wlncli .\re to be alluded to near tb.e ele-^e 
of this Iciflure, the daily work of the heart can be shown 
to be 134 foot-tons. This is nearly one-third of the daily 
labouring force of the whole body. 

This muscle of the heart is not only capable of exerting 
this wonderful power through the action of the vital force, 
but it seems not to need any rest, and yet it does not 
wear out, for the ronsclee in the heart of an old man are 
apparently as aound and healthy and fit far oontinnooa 

• Tba CaaMr leftam, dtlivnid bdiiie Iht Swicty «f Attt. 

Digitized by Google 



Chemical New*,) 



Energies of ike Imptmderables, 



105 



work ai tbote in the heart of « youth. How tbroogh 
life they have been so maintained, how as other muscles 

in the frame lose somewhat of energetic power, yet these 
f;>il not, is one of the inaiiy r| ^ xiiics to Kcicnce. That 
muscular povvcr is, as ir.a;, r .«y, reatoitd by rest and 
ffcnl. .T.r.y (jiL- v.|.t> laiws to thliir. uy^F, what he 
t xpti it iiLL .u.l v.itnestcs wiii rc.iilily admit; indeed, 
further, -.1 c nature of the work and the charadler of 
the food iiiUit be suited each to the other. Now the 
muscles of the heart never rest. The variation in their 
energy is with;n veiy narrow limits, so narrow lliat we 
may say that any scries of observations, however long 
continued and whenever taken — as a scries- would 
always avernf;c the same result. Htncc the inference 
that in the anima! economy these nmsclcs possiss the 
pov.if iLtiil r.r piul.iliy to thenif^elvcs) of at one and 
the same time parting with energy and rcstorinu it. 
This ever-balanced and cvcr-txcrted enerpy, this actual 
e'Ktprnal utilisation of energy, coupled wah a perfectly 
^r'l' !Lciipcrative operation, is vhat the searcher for 
perpetual motion, like the asympio'e to the hypcrbol.i, 
IV ever approachinp, but never attainin;:. 

If men can find out how these particular muscles are 
exempted from the law* of nititdei with \% hich laws these 
Cantor Le^ures are mainly concenied« they wiU have 
advanced further in solving the problem of perpetual 
motion, which some entliufiia»t in every generation pursues 
with commeadable. but hitherto unsuccessful, real. 

The coeroy of vitality, aa utilised and controllable by 
oaraelveti It chiefly through tb« agency of mmclM. 
The phyaiologiat lenrdt theie ranacki, with their 
Mtacned teudODa ana aervea, aa to the funfiiona and , 
offices they diaetarge to Hie economy of the indimhnl; 
w« are to regard then m to the external use to which 
they may be applied, and the work to be obtained from 
them. How much we copy from Nature may be 
concluded when we refer to the earliet>t attempt at 
locomotion from machinery. It was by basing the form 
and strudlure upon the musil ' of animals. To thus 
imitate muKcuIar adion has hiliicno baffled the ingenuity 
of man. Il .. i.voce has not satisfied himself of the 
nature of tiiis action, let him put the hand on the 
iin -^vies of the arm whtn i; is m t.pose; they are soft 
.mil yielding. Let him v.r<\v n;.ii.« an cxcition with the 
arm. .-is raisin,' .i \'.ii"h;; the mtisclcR becoir.L- U-t:sL- 

ai-.d 1.2: I. 1 Ik; utiql;; t.-,ii-i 1 is extraordinary Compared 
with the \\flt;l:i of ir.u 'tic employed, for it may be fron 
i6.i> o to 17,000 times it-, n weis^ht. 

'l"hu physiologist cr nsiJtib liiu- striatu! 11 n^t 1 ■ n (cd 

variety of mufcl--. ihc nucleated cells, the vitality in each 
cell, the tUiiiicrii rcl.aions of vaiiou* tinoei. With none 

of the>;L- [iLed we be concerned. 

Kr.j;int i.rs regard muscles as machines for doing work, 
and, as it in needful to know the strutfture of a machine 
before we cm s.iy how -it can be made to vrerk, 10 now 
the sirudlure of muscle, as a machine, must be con- 
sidered. 

When a muscle is examined after vitality has ceased, it 
it found to consist of a great number of teparatc partn, 
Oratringt. If this piece of string were a muscle, there 
WOVld be a bundle of atringa or fibrea together— just 
tlM aame aa if I had doubled the airing tcveral times, — 
and eacatiag them there it a covering or aheath, much 
the tame aa an india-rubber tubci udiieh covering 
endoeet a nomber of mueeular fibret or Mriiigii. That 
Goverin| haa none of the contradile elementi of the 
muide in it ; it it merely an elastic covering enclosing 
that wbleb baa the contraAile powers. Then, side by 
aide with thia bundle of fibres or stringy, in its case, is 
another one, also covered in the same way, and another, 
and another. These are kept in their place by the tubins 
or covering spoken of. and a combination of these is called 
a muscle, which consists, then, of these fibres, uhich, 
again, arc separated iiitti fi'nrill.i . Will: f^v.ch a peculi.Tr 
arrangement of contractile strings, it is clearly a problem 

for the iiiatb«iB»ti«i«o nd the mecbanie to obtain a 



tolotion to theqoettion of how much work can vital energy 
do when operating through the means of kulU . ppnratus 
as is thus supplied. The muscles arc so \ .a: it d la form, 
combination, and ninrl 1 r, that l ut 1 tile progreiis has 
hitherto been made lu iJtJuvc ictuii!i ai.J biing theni into 
nieasurkir.i- i,t. 

No^v, [lu lo I stance is known that c.in a^t iht- pajt uS 
a Jiiu.vvlc. .\ muscle left free is u\ tlie ^t.itc of an india- 
rubber band when slightly slsetciitd. U is called into 
action by contrafting— ex.i^lly the converse to that of 
india-rubber, which is brought into adion by being 
stretched. A number of these fibres are put together, 
and form ,1 proiip like a nnmbpr f>f india-rubber bands. 
Sometimes the ];r(ju; s .ui in a ^trai^Oii diredlion, some- 
times th.ey tal- a sluping Jonn. li they take a straight 
form, and if wc Know ti e number of fibres and the power 
of endutar.i L- ut one, it is easy to calculate the power of 
the whulc : \..tt, if the muiicle a<ns diagonally, then it 
brings in the parallelogram of forces, and we need the 
mathematician to deduce the amount of energy which can 
be utilised by this form. Sometimes the fibres are twisted 
like a screw, sometimes they spring from one point and 
5prcad out like a fan, and all tbeto screws and fana tiw 
niatiiematician mutt get hold of and calculate; thia la 
ntnv liL-inLt done. 

linv:nc; endeavoured very briefly to explain the mode 
in which animal vitality can be utilised through the 
agency of muscle, it may perhaps be well to state that 
between that part of the tyttem where the will is localised 
and the motcle, thete are telegraphic ramificationa of 
nervea. Theae nervoua proceaica eater within the mutele* 
and, by tone meaiM noknown to nti influeuce the muacla 
to exert itt mechanical powe r t' ■ c o n v ey , in faft, the will 
to that agent wtrich It expeded to do ita Mdding tbroogli 
the power introduced by vitality. 

With thia nerve power we are not concerned. The 
nerve as a material anbatance is intermediate between the 
will and the muscle; it has nothing to do with the amount - 
of work done ; its business is chiefly to conneA the menta I 
and the material processes of life. Of that which is the 
will, of that which travels along the nerve in consequence 
of the will, we know nothing. Call it eledricity ; that is 
not .;ny advance, for \\ I.now nothirij; of what t k ot; it ily 
i-s. Ti-.e t:r>l tcf^iun in v,liicli ilie vital pov.tr a 
ivicnsor.ablc rviiiii'ic in v.l.in tlur nuisclc bff;ins to afl. 
Piiur tu liiat all is specuiiUcn, r«:;d furni»Li a \ ery 
pleasant hunting-ground for physiological enthus- ts. 

Whether muscle is a means or apparatus for tiic trans- 
forniatiuti of fnicL, or whether it is the material out of 
vvliose tliciiiical Llianges or eledrical states force and con- 
seqiii nt eri.ri.y lesult, are beyond our present knowledge. 
A plant transforivis light into energy; so may muscle 
transf<»rni w l ai. lor want of a better nnn t . n ay be called 
vitality into energ)', and yet not be itsicU ci ii'-.initd or 
destroyed. Althougl , f t r cl v a us reasons li ^t energy 
which is localised in animals is called the energy of 
vitality, yet it must not be inferred that such energy or 
source of energy it self-existent. The animal extract* it 
in those wonder-working laboratories, the stomach and 
the lungs. By some unknown process it is deposited in 
the muscle as potential energ>', and awaits the decision of 
the WtU aa to when aod how it shall become kinetic. 
Although ignorant of the analytical chemistry of vitality, 
yet we are not Ignorant of the materials with which it 
cxperimentaliiet. With thia knowledge we must rest; 
we cannot repeat the experiments vitality makea. Given 
every material and contrivance within reach, neither the 
physiciatnorcbemittiaepamtely or jointly, can accomplish 
the phenomena with which the changes of these ingredients 
ate concerned wbcn they ate aitociated with the viul 
principle. 

To form an estimate of the nun 1 or of iheflbreain any 
rr.fscle is an investigation requtni',; n.ore of caro and 
■.;:on tliail of difficulty. Determining from a Serica of 
1 averages the magnitude of one— the area of croia 
' tedlieo of one mutcvlar fibiev«-and knowing the area of 
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the seOioa of imitctei the aamber it mtnly |b« qvolwnt 
of the divisioD. 

Tho nnwles am exceedingly smell naA ddicelei and 
the wey their size is celcaliMd to by catting • piece of 
cwdboam exadly to the eeAIen of the motcle. Then 
•aether oiece ie cut out of the same cardboard tO| Bey, a 
aqoate ronn, aed they are weighed against each other 
until the sqoaie cud ie exadUy the weight of the irreguUr 
piece. That, when the weights are equal, the areas are 
equal, and, by calculating the area of the square piece, 
yoa are able to arrive at the area of the sefiion of the 
irregular muscle. By the aid of a powerful microscope, 
we can ascertain the size of a seAion oi one of these 
fibrills, and it is found to be in men ,j ,th of an inch in 
diameter, so that in an inch there would be 350 of them ; 
in women it is about ,ijth, i.e., in I inch there would be 
450 of tlieni. It may here be mentioned that these 
elementary fibres are not circular, but polygonal, owing to 
their mutual pressure, and at the angles of the polygons 
are the vessels which supply blood. Hence it obviously 
follows that w here these fibriUa: are very small, the supply 
of the blood, which is the food of the muscle, can gel at 
them more readily than when they are very large. ^Vhe-e 
they arc large they have greater strength, that is, i.ir. l it 
heavier weights, but where thfy are small they wiil have 
greater endurance, because more freely and easily supplied 
with blood. Hence, as they aie smaller in women than 
in men, the muscles of women have more power of 
endurance, but not the same Strength as those of men. If 
a m.in wishes to test this, he has only to nurse a child, 
and then compare the length of time he could do so 
without fatigue with the length of time for which a mother 
can nurse it, and he will soon 6nd the difference, and give 
a verdidk adverse to himself. 

There are two muiclee io the arm, with which we are 
specially concerned in eetimating the measurement of 
aucb vital eneniea as we may utilise; indeed, it may 
attflke to coaaider that the muscles in the anne and legs 
•re the only ones to which the snmeft of Uito cwnbiK's 
ledurc dire^s atteatioD, and we aiaj ahurtiate toe 
qoesiion of the great aaa»b«r of aiiHcalar libiM by 
calcnleting, in the mode deecribed their pteieece in the 
two moit important muKlee in the arab-^s., the one 
called " bicepe/' the other called '< brachialis anticus." 
ta the bicepa there were Amnd to he 4^0i00o elementary 
fibrea ; io the bradiialie there wen fbnad to be 349.000 ; 
total, in thew two muscles of the arm, 798^000 fibvH. 
(To b« ceotittHtd.) 



NOTICES OF BOOKS. 

PngroMtm dtrKttHiglUktH RktiHiuh- WatphmuluHPofy' 
teekHuekw SekmU mm AaeluHfiirdtit Cunms i873<74. 

Amwiaumuit 0/ lAe S^tau ItuUtute of Technology, a 
SehMl of Mitkimkal Enginetring founded by Edward 

A. Stevens. IloboVen, N.J. , U.S.A. 1S73. 
W'j; (uve to the courtesy of the dite«aofS of the esfablish- 
mentb just alluded to the opportunity of calling attention 
to two excellent schools established, the one by the care 
of the Prussian (jovcrnment, the other by the munificence 
of a late eminent citii:en of the great Transatlantic Re- 
public. 

In the Programme of the Polytechnic School at 
A ichen I.^ Chapelle) we meet with a very clear and 
succinct review of polytechnic science in all its bearings 
and .i| plications, as taught by a staff of some forty teachers, 
while tlie he.idings of the variouB subjefls in which in- 
struaion 15 given amount to about one hundred. The 
school IS now attended by about four hundred pupils, 
man V of whom are natives of non-German countries. 

Although an institution due to private munificence, the 
Stevens Institute of Technology can worthily vie with the 
now already celebraied School at Aachen. The Steveag 



laititate to joet aa mudi a high polyteehaie achool ae llM 
Oenaan oae< Mid to the eminent Pnmdeat of the Aomriiaui 
•ehool. Dr. u. Mortoa, bi|^ ciedlt to dao for the maooer 
in which lie haa aniated the tmeieeeof ihto fonndatitoii to 
carry out the will of the late Mr. E. A. Stevene. 

Our epace doea aot permit aa to enter into a detailed 
review of tlie two volnmee, the title* of which are recorded 
above. Both books have a permanent value, and the 
American contains, aided by woodcuts, a description of 
some of the most prominent portions of the contents of 
the museums and coUedlions of apparatus for illustrating 
lertures on physical, chemical, and engineering ' .itf:iL .s. 
While calling attention to these institutions, hc cin- 
not but expn o n [ ir It regret that in this country 
nothing exists which even approaches either of the two 
establishments of which tlM ] 
teously sent to us. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



Vnitr tkU ktaiing mill bt found an rnctcUittdii: hsi 0/ 
ehtmicel paftri publiilutt abroad durtng tk* pail vettk, 
TTiih aburam 0/ all imteplibii of advoHtaieotn abtidgmtnt. 
Tht tmo half-ytarly volumn of tkt CHSMtCai. Naws, mUh 
Ihtir copioui tuduts, will, thtrc/orr, ht tfUiMltKl H #• 
Engliik tdilUM tjtk* " }*hrttUncktt." 



Nora, All 



el tsaifmten ere Cmlliiade, 



Complei Hindus HcbdomadairtidttSicncti d* VAcadtmit 
dtt Sciences, Augnet 4* 1873. 
Reciprocal Displacemente aatong the Hydiacide* 
— M. Berthelot.— It is known that the reciprocal dtoplace- 
ments among the hydracids are generally the reveree of 
those which take place among the correspondingeleaieataiy 
bodies. Chlorine expels bromine from brunideai wWcn 
in turn drives out iodine from iodides, wliedier Ktlnble or 
insoluble. liut hydrobromic acid decompOMW ChlOlide of 
silver and alkaline chlorides, and hydriodic add deeooi* 
posed both the chloridea andhromideaof ■flvar.aadof the 
alkaline metal; . There la • aimilar cootlMt with oxygen 
and sulphur. Thto reveta i oa of phenooMaa dm nuijior 
explains by the tevenion of the tbermie lign of the re- 
aaions. He haa watiMd, both from a chemical and 
thermic point of view, the reaAions of hydrochloric, hydro. 
faromiCi Mdriodic, hydrocyanic, and hydrosulphunc acid-t 
vpon oxides, and upon alkaline and metallic salts, as well 
as their reciprocal displacements. He finds that the 
thermic aAion of the three halogens pi%*cs place to 
reaAiona more closely alike to f:u:li c •,!',{.■ r in case of 
silver than of potassium. The iciciubiincc is still 
closer with mercury. It cannot be admitted that the 
mutual substitution of halogens gives rise in general to 
thermic effc<fts which are constant, or even multiples of 
one common constant. On the contrary, such an approx- 
imate constancy exists with the salts of the alkaline 
metals, and with the acid chlorides, bromides, and 
iodides derived from 
organic compounds. 

Polychromic Photogfraphy.— L. Vidal. — The process 
by which the author has obtained polychromic images is 
an extension of the ■• carbon process," described in his 
application for a brevet, December »3, 1872. Forstearine 
paper he has substituted a vegetable paper coated with 
gum-lac. Polychromic proofs may be obtained either by 
optical means more or less preciie«aad analogone totboea 
described by Ducos da Hauroo. or by maetviag oa aaeli 
of a series of monochromic pcooft all the puts wMcll 
ought to Gontiibttte^ by a greater or lew dcgrae of truw> 

Earenqr, to IbiaMfioa of the moaoehrome. ta copy- 
If a«tBi«.ifUiiderifcdtoprodvGadMi ' 
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eve^hing ii covered with an opac^ue resist, such as 
vennillioQ or lamp-black, which contains neither red nor 
COBlbiDatiOiiHl of red with other colours. A similar pro- 
eeat it repeated with blue and other colours. Each of the 
proofs conctirring in the fonnatioa of a polycbromic 
plate is iben printed on a mixtttfe of the deeiitd colour, 
•ad developed on a provisory lappocl. 

Aaat7«i« of Dewalquite from 8elm Cbatcatt in 
Bttgium^P. Pisani.— This mineral has been known 
abeaadertke names of ardennite and roangandistben. Its 
oonpoeitioo iiw 

Silica 28 40 

Alumina a^-.So 

Ferric oxide 131 

Manganic oxide '^570 

Lime .. .. 298 

Magnesia 4*07 

Oxide of copper cas 

Arsenic acid . . 6*35 
Vanadic acid 3'i3 
Water, mod kei OA baatiag s'^o 

I02-I5 

On Nitrification.— Th. Schkcsing. — (Conlinualion.) — 
If there is bo oxygen in the atmospheric air confined in 
the soil It becomes a reducing medium, and the nitrates 
are doubtless destroyed, though the nature of ti r : ; :o- 
duds of decomposition is not known. Kublmann has 
proved that nitric may be converted direAIy into ammonia. 
On the other band, liquids of organic origin— such as the 
jeleee of beet*fOOt, tobacco, or urine— yield a variable 
nixtara of protOMida and binoxide of nitrogen, and free 
akrofea. Tke decomposition produas of the nitrates are 
tfaoeMMta not constant, and depend on the nature of the 
nnoiMldiog medium. The moMle of the decomposition of 
Ike nitratei, when tliemediam is a soil deprived of omen, 
bas not beeocnuBiaed, and is a very interetttag qoMUon. 
Eaitbof koown oonwoiitioQ aiixed with known amounts 

> DODl 



of aftialaa, aad kept j 



I Nowemker ao, 1872, till January 



H» >>I'3t »t tenprntnici xangiag Croaa 14* to sa'. ebowed 
that fha redoftioD of dm nitratee had not yidded i-xsth 
of ^e ammonia which weald have been itt cqviyalcnt; 
00 tka contrary, there it disengagement of tn* nitrogen, 
la another experiment earth kept in an atmoepbere free 
from oxygen lost as much nitrogen at waa originally 
present in the form of nitrate, and even more. Boussin- 
gaulthas shown that in a confined oxygenated atmosphere 
gaseous riUrriL;t^'n c.n.-'. not Contribute to the formation of 
nitric ac:il in io.li , but that these, on the contrary, lost a 
; jrtion of their combined nitrogen. The authormdetbe 
same result in an atmosphere void of oxygen. 

Corundum of North Carolina, Georgia, and Mon- 
tana. — Lawrence Smith. — in North Carolina corundum is 
found in rocks of chiysolith or serpentine, lying parallel 
to and on the north-west side of the main mass of the 
Blue Mountains. On the beds of serpentine are foutid 
chalcedony, chromite occasionally, chlorite, talc, steatite, 
anthophyllite, tourmaline, eroeryllite, epidote, zoisiste. 
alUta, aabcatoe, picroUte, a^noUte, aadtrenolite. 

Baaasee of Koman Chamemile^E. Demarfay.— 
The author finds that this essence it a nixtttfa of aevaral 
ethers, among which the aogelatea and vateriaaatM of 
botvl and amyl predominate. 

Characteristics of the Polyatomic Alcohols, 
properly so-called. — M. Lorin. — The author considers 
that the property of producing oxamide may serve to 
recognise u. i define the chemical fun^ion of an alcohol, 
whatever miy be its atomicity. The polyatomic alcohols, 
properly so-called, decompose above loo'commoti ,Iic 
acid into water, carbonic acid, and formic aciii. 1 iicy 
combine successively with a pan of the formic acid ; and 
yield finally, 00 the one hand, a formine of the alcohol em- 
ployed, and on the other, aqueous formic acid. 

Variationa in tha Bxctatton of Urea under Normal 
Diet, «ad iiadtr tfie Influence of Tm end Cofltea.— B. i 



Roux. — The author finds that in his cisc, at least, coffee 
and tea do not hinder the wear and tear of the tissues. 
Their effed seems, however, to diminish the longer they 
ate need. 

M. Vicatre'a niyaical Theory of the Sistt.-'M. 
Fayc. — M. Vicaire's thMry is, briefly, as follows:— Tha 
sun is a combustible mass burning (since a certain 
epoch) in an immense atmosphere of oxygen ; which 
must extend beyond Mars' or' ', ! < tails of comets being 
produced by it. The centr.il consists of metals 

chit-:!',', liV''rii;vL'ii ;ir.,l r.\iiT.:n 111 ::: m; 1 ;i 1 nations per- 
mitted oy a comparatively iow and constant lemperature. 
It is liquid (at the surface at least), and eivcs off vapours 
which bum in the oxygen, producing the photospheric 
mass of flame with a temperature much higher than the 
interior. This temp<rature keeps constant in the same 
way as that of a candle flame. The produtfls of combus- 
tion arc partly gaseous (water, carbonic acid, &C.), partly 
solid (silica, earths, metallic oxides). The latter alonj; 
with carbon, where oxygen is not in excess, produce tha 
bright light of the photo.'iphcrc. The oxiJated matters 
floating at the surf.ice of the photosphere unite in large 
scorial masses, and fall into the interior liquid sea, pro- 
ducing the various phenomena of faculx, spots, and 
protuberances. M. Vicaire supposes our earth — primitively 
formed of combustible matter, and surrounded with pure 
oxygen — to have taken fire and burnt some time. The 
arrest of the combustion would leave such produAs as we 
find. This hypothesis he transfers to the sun. In his 
criticism M. Faye, citing Laplace's bypothesij;, think's it 
impossible that in the period of COOling the chemical 
actions should have been completely suspended ; so that 
there should be this absolute separation betwee n metals 
so readily oxidised (even in cold), and avaet retenoir of 
free oxygen. Further, the enonnona extent of the os^gen 
atmoiphem is a difficulty. Laplace lield the son's atmo- 
epbere eonld not reach the orbit of If eieury (as the ooter 
layer coald not extend beyond where eeatrffugal force 
balanced gravity). If the prodtiAs of coinbastion become 
nseous, and are diffused tbTosdhoat an atmosphere more 
tnaa 1 10.000,000 of leagoes diameter, the aun ought to 
become a source of cold. If, on the other hand, the pro* 
dttAs are solid, the constant passage of oxygen towards 
the nucleus must generate heat ; but then there must also 
be an angular acceleration of the envelope producing this, 
and not a retardation, as is supposed. There remain 
physical and mechanical diflF.ctiltics connedled with the 
presence of ; l.^m-i-., i^lr-. v itJi'ri ;he huge atmosphere. 
The intenMty and dur.iUuii uf bviiai f.idialion are against 
the hypothesis; the heat would not last svith constant ' 
intensity longer than historic times. The candle com- 
p.Trison is not exa.A ; for in the sun it is supposed that the 
solid products of combustion fall ince&sandy on the sur- 
face of supply, while the gaseous produAs progressively 
vitiate the atmosphere. A sun so constituted would soon 
be encrusted and cxtinguibhed, instead of lighting and 
heating our carih during immense periods. Then it is 
difficult to conceive how the pulven.'Icnt and light oxides, 
arising from combustion of calcium, magnesium, &c., 
agglomerate in those huge blocks; remaining suspended 
till they acquire sufficient densitv and volume to produce 
by their fall spots, facuhe, &c. ; and ho^v do such incan- 
descent masses produce indifferently dark spots and 
bright faculae ? These scorix, moreover, are not supposed 
to be thin pellicles, but enormous rigid masses cap.nbK of 
resisting for entire months the ebullition of the metallic 
ocean, and of intercepting the vapours which seek exit by 
their edges, and thus, M. Vicaire thinks, produce 
penumbrx. M. Faye thinks the vertical sed^ion of a spot 
is entirely against this idea. He concludes with a rttvmt 
of eight different theories of the sun's constitution 

Determining the Wave Lengths in the Infra Kc<i 
Part of the Spe<Itrum by means of the EfTcas of 
Pbosphoreacence.— M. B. Becquerel.— M. Fizeau has 
•hown tb«t if a tUo plate (micai be pat bafaic a atit 
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admittiaf aolu nyt fioni • helioitkt into » 4«rk toom, 
there appeer Inteneieece beads io the spedfal image. 
Their sumber between ceneiit Kmitt is related to the 
wave leactha of the eoneapooding raye. They are very 
iadiitifld, however, the direfi and twice>refleAed rays 
having different intensities. M. Uccqtterd subctitutes fur 
the metallic plate of the heliostat a thin plate of mica on 
a plane non rciU-.t nf; s-.irf.i.i-. The rays rt:fle{fle<l from 
the two siuf.iccs of il:is plate havt comparable intensities, 
1 /I ! a tills arc .ilturnatcly bright and d ,ik. i'ne such 
pluic, ing a thickness less than^^c, oi n millimetre, 
i;avc III fringes between thu ImL?- B and D of the solar 
speCirum. A somewhat tl ula r ji'.ate cave 35 ; but for ^ 
phenomena of phosphorefct r.LC ihc number should be less, 
and the mica not more than ' tn.ia. thick. The phos- 
phorc;,ctnt substantcs, pulvL:: l i, are submitted to the 
spciftnim thus ci ossL-d l y iiiterlcrence bands. In the ultra 
violet the palls uniqually adive are distiiKily sjiown; in 
ttie infra red thry are less distinguishable, and very thin 
nita pl.itcs siioi;!;l here be used, as also a brightly phos- 
phorescent substance like hexagonal blende. M. 
Becquercl finds wave lengths in Fome parts of the infra 
ted exceed the double of the exueme red. But he doe« 
not yet fimlth detaili. 

Uae of Amatucee mftXM to Magnetic Bundles.— 
M. Jatnla.— tf leveral magDetiaed platee are superpoiic-d 
they veaA oa each other, each deitroving. in port, the 
nagnetiiiD of it« oetgbbonr ; eothat the portative force 
of the handle ia less than the sum of tbeforceaof the 
platee coneldered separately. M. Jamin hae found a 
means of preventing reaAion and weakening for a time. 
He magnetises each plate separately ; applies to it a well- 
fitting contaA of the thickness, which neutralises it ; 
then superposes rhitcs :ind contacts, fixing; with screws 
the magnets together and tlic c jnt.uts tu ;L Ll.t r. This docs 
not destroy the neutrality of tiie t k rm nt«^, but hindt-rs their 
reaAion. Thus to detach all thf coni.n.:-- a v.(i;;ht c f 
Z15 kilogiuj$. was necessary, or a little above ti.c nr.vt 
(108) of the individual forces. Immediately the contafts 
are detached the plates cr?<e ?o be neutralised; their 
xii.iL:nt-tism rrrifpi-ars ; iluy rt, i' on nnd weaken each 
other as hii'forc Superpoft. J j l.itLS v, itli an armature are 
less charf;tfd hnagncticallyV :Lf.d s:> rciCt !i:;s on c.Tch 
(jther. .Xrm.-itiircfi wcikrn thi- niagnetic intensity ; thnir 
part is to <ift\.T ,1 space \'. hn tl- magnetism may collcift and 
be prcsi'rvt'd, which would Otherwise be destroyed in 
conscqnj.'nce of mutoal leaAton hetweea the coutitoents 
of the bundle. 

Cubic Space and Volume of Air necessary to 
Ensure Healthiness in Inhabited Places. — Gen. Morin. 
— The author gives a formula indicating what amount of 
air should be renewed hourly for each individual, in order 
that carbonic acfd end vapours exhaled m.iy not accumu- 
late beyond a proportion of o'oooS in a given enclosed 
space, li^ ii.uis that in a cubic space of 10 cubic metres 
this renewal hourly should be 90 cubic tncttes; in 12, 88; 
in 16, 84 ; in 20, 80 ; in 30, 70 ; in ^o. 60 ; in 50* 60 ; in 
60i 40. Varioaa applicationa of the formula are ■uggeated— 
harraeki, faedraoms, pubfie halls, hospitals, ftc. 

Direcft Demonstration of the Fundamental Princi- 
ples of Thermo- Dynamics. — Continued cxirad from 
nu'nio^r by M. Lcilicu .— 1 bt- author I cit titiU- (T the 
caluiuic energy and equilibrium of bodies; and gives a 
demonstration of the principle of mechanical equivalent of 
heat. 

Memoir on Cerebral Localisations, and on the 
Fun^lions of the Brain. — Dr. Fournic. 

Maximum Resistance of Magnetic Coils. — Fourth 
note by M. du Moncel^Tbe author has shown in these 
notes — ^i) That a given helix produces its maximum 



length that its resistance rcptttents that of the exterior 
circuit; (3) that the thkkfless of magnetic bclices ehonld 
be criital to the diameter of the magnetic cores they Mr- 
round ; (4) that tl'.eir lunf^th F.hniilJ be equal to thia 
diameter multiplied by 11. or, praclicilly. by ti. 

Ele^rical Condensation.— Extract from memoir by 
M. Neyrencuf. — The air surrounding an clcffliilied body 
experiences, like all insulating bodies, the cfi'cil of pene- 
tration in the nc.ircst molecules, and of oiienl-ttion in the 
more remote. The former aii, in the production of a^park, 
not by dircfl trnf?sn->i«i«!->n, but like the insul.aini; plate of 
a condenser, i.i ., by (■.rvi ii;;. r - itijn, by indudion. 

Uniformity of the Heart '<> Work when this Organ 
is not SubJeA to Exterior Kcrvous h.fiuence.— M. 
Marey.— The author removes the heart of a tortoise, and 
ad.ipts to it a system of fine caoutchouc tubes, tepresent- 
in<^ arteries and veins. On conuading the artificial 
arter}-, and so Increasing the mwtance, the heart's more* 
meats are reurded ; on lessening the rettstance the beats 
are accelerated. 

I Effects Produced by Lightning at Troycs, on July 
26, 1873. --M. Parent. — One interesting feature is the 
,1) ; earance of several balls of fire. One falling before a 
young woman rolled along the street, then disappeared ; 
while hair pins, and other piccos of metal about her per- 
son, were viulently torn out. Other incandescent bodies 
were afterwards found in a cooled state: one was like 
a piece of calcined stone, but was surprisingly lisht; 
some parts of it were dirty grey with black points, others 
reddish with bright reflexion. The lightning produced 
sotne curious elfieAa on a pubtie bnilding in the place. 



cfFcfi when it!5 proper resistance is grcntcr than that oC >(oapn1ai— 
the exterior circuit in the proportion of i to i +-^; (2) that 
with the taiBe dlameietof coil the hehx giving the best 



Buiitiin dt Iti Soiieli: Chlmtquc dc Paris, tome xx., No. 3, 
August 5, JS73. 

I;, tin- r.-s'^Lc n of July 4 M. Prud'homme communicated 
son t relating to rosolic acid. When phenol i» 

lieati d V. ith sublimed oxalic acid to 110' to 120 there is 
obtained .\ body which dissolves in water, and deposits in 
the form of a red powder. The solution dyes wool ud 
silk like rosolie add. The alkalies turn it to a RMe 
colour. On heating to iSo^we obtain rosolir acid, which 
precipitates in water as a green powder. The red 
powder and the roiolic acid yield with hydrosnlpbite of 
soda coloorlcM componndSi'SMnUt te water and alcohol. 
The combinaitioB which roaidic acid yields shoald bs 
identical with that which Dale and ddwrltBOMr tarn 
obtained with the Usnlpfaites. 8eb&ta«heimr hsi 
sho%vn the identity of tiw contpaondt fimmed Ijy the 
hydrosulphlta sad the bistttphites with the hydride of 

benzol. 

On Tercbcn.— M. J. Riban.— The author describe* the 
prep.iratinn of tereben ; its properties, its transformation 
into pi lviner . ii-a into cymen, Slid thft pfododiod of a 
camphoric matter. 

Heat of Combustion of Formic Acid. — M. Derthelot. 
-~This paper treats also of the heat of comlmstion of 
oxalic acid; of the heat developed by the rcdinfticn of per- 
manganate of potasaa, and of the oxidation of fonnicacidl. 
It maybe regarded aa a continuation of the Benbetol* 
Thomscn controversy. 

Researches on Chlorine «nd its Comf -ur.cs.— M' 
Bcrthelot. — Another thermo-chemical controversial paper. 
The author examines the adion of chlorine upon water, 
upon the mercurous and stanaoaa chlorides, and (mm 
sulphate. 

Compound of Picric Acid and Ai hy drous Acetic 
Acid.— D. Tommasi and H. David.— By the muuul 
rcaAion of these two bodies a compound ia obtaiaed of lbs 



tMslu is thit ia which dw wiie liss such thiskasM nnd 



which may be regarded as a picrate in which the atom of 
metal i« veplacedjiy mettyh 
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Glycerin of ihe Aromatic Scries.— Ed. Grimaux. — 
The substances examine ! riro dibromhydric titycctin ; 
aceto-dibromhydric stycerio ; trtbromhydric ttycerin ; 
hydrochloric-dibrombTorie iQ^tin ; triacetic etycerin ; 

and pheno-glycerin. 

Process for the Quantitative Determination of 
AJiiline Colours by Means of H^drosulphito ot Soda. 
—A. Stamm.— Up to the preient tim« then faai been bet 
OM proceaa f«r determining tlic value of a cdmriag 
matter. It conaiate in dyeing or printing with did differ- 
ent Mtnpki. and comparing the intensity of the tfaadei 
produced. This method answers pcrfciftly for indostiial 
potpoaei. But there exists no chemical procedure for 
detennlnbg theie bodies, and proving titcir purity. The 
author COnsiden that he has cfTcltrd this ubji'dl with 
•inplicfty and precision, bv making use of the power 
which hydrosulphite of soda possesses of reducing and 
decolourising different tiniflori.il bodies, and, amongst 
orhtTs, those derived from ai'.iline. TLl- npp.iratus em- 
;':c.>tJ in essentially tlse t,.»iiic a» tliai wluwh Schijtzen- 
trri,'.-r and Rls'.lt employ for the determination of oxygen 
diK^ril'.td in water. The hydrosulphite i* drawn up by 
aspiration into a Mohr's burette. The solution to be 
titrated is poured into a small flAsk closed with a 
caoutchouc stopper, pierced with three holes. Through 
one of these passes the delivery-tube of the burette, whilst 
the other two serve for admitting into the flask a current 
of carbonic acid gas, since the experiments must be made 
in the absence of atmospheric air. Lastly, as the de- 
colouration of these matte r-^ (■-!?y takes place at too" — 
except in case of magenti wiiu h is decolourised in the 
colli— th? fli-^k is placed on a &and-bath, and the contents 
kept at thi: boiling-point. If it is required, t.g., to 
analyse a sample of magenta, we weigh out i to 2 deci- 
grammes, which are dissolved in water and diluted to a 
litre. At the same time a loJution is prepared of 1 or 2 
decigrms. of pure magenta in a litre 1^ water. All that is 
reqaired is to determine how many degrees of the hydro- 
tnlphtteare reqaired todccolouris^t each of these solutions. 
The ratio of the two numbers gives the value of the solu- 
tion under exanunaiion. Other colouring matters have 
been titrated, and on comparing the results obtained it 
is found that i mdlecttle or each of these diiTereot bodies 
wbci« composition is krtown requiresfor its decotonntion 
Ute same qnaotity of hydrosulphite as wonid he con- 
suasd in ledizcing 2 nolecules of ammoaiacal sobhato of 
topper. Tbi* method ofiisii another advantage— ^it 
eottlM w to jodft 9t the anantity of colouring matter 
contaioed ia an nnknowa liquid. Itmay be aUo used during 
tlw mannfadore of aniline blues and violets to ascertain 
the amount of colouring matter which has been formed. 

Compounds of Chloriik- of Titanium with the 
EthetB. — I-"uc;." nc Dcmnri; !'.-. I'he chloride of titanium 
is capaSle of comb;nir:L; u ith tl.L- oxygenated ethers, and 
with the alcoholic sulphides and hydrosulphites. With 
acetic ether it forms three compounds, as also A'ith ben- 
Joic ether, with the butyratc, valerate, caproate, and 
angelaie of ethyl, the valerate and acetate of amyl. and 
the benzoate of methyl. The ethers formed by bibasic 
aciu« furnish analogous compounds, but less stable. 
Oxalic and saccinic ethers give two compounds. In con- 
ttitation these compounds may be considered as chlor- 
^jdrines analogous to the silicic chlorhydrines of hi. 
Viicdei, united to the chlorides of acid radicals. 

Manura<nure of Gelatin.— M. F. IK ii. c. - TIic 
•otbci ii object is to obtain white sf '-"-'^^ troru | loducts 
of low quality. He attempted fust lo bk- iLli tlie brown 
or nearly black gelatirt, which h ubta:ni- I .i-> a secondary 
rf'd'-it in tliq m.Tnufa(.'turc of ni-.it- .foat oil. T!i;s 
tftlitiQ is applicable to very tew usc^ uii account of its 
dark colour, and is sold at 42 francs per ino kilos. To 
Prepare it. thp fret— after removal of nl! p:itis ucefiil for 
■ I ■ i:ci5 are digested in water or supfrhe.itcd stt-am 
it^ ffetturc of 3 atmospheres. After three hours of 
Milf>Mi4ionr for lettlingi dio atiDQgiy 



; amnion I. -«c.il solution of gelatin is concentr.ited ; the 
I gupi.rn:i;.int oil having been previously rcmnvc.l. dark 
I brittle -gelatin is thus obtained. The author tried to 
bleach it with sulphurous acid, or with a sulphate in pre- 
sence of hydrochloric acid, but the results were unsatis- 
fafiory. He attempted then to modify the process of 
mnnufadure itself, diminishing the duration of the aAion 
of the superheated steam. Instead of drawing off all the 
liquor at the expiration of three hours, it was drawn off 
three times from hour to hour. The solution was then 
mixed with wood charcoal mixed with 25 per cent of animal 
ebarcoalt and after standing twelve hours was treated as 
above. The solution reqtitres 4 per cent of the charcoal 
mixture. Tlie produA is a gelatin of good quality, which 
only presents n yellow tint when seen in large masses. 
It is tasteless and sceniless, and is even fit for alimentary 
purpose?. 

Waterproof Ghic. M ci ii/aiate of potassa has the 
property of renderin ; m . htblc, under the influence of 
light, certain organic buJatt, such as gum, glue, f;Iyceiin, 
&c. Il'a paper covered with gum mixed witU b chromate 
is exposed to light, the coating becomes quae insoluble 
even in boiiin;; water. This property is utilised in the so- 
called "carbon" photographic process. Strong gliia 
becomes insoluble more rapidly than gum, and tlie aiition 
takes place slowly even in the dark. A concrntr.itcd 
solution of bichromate is prepared which is kept in l)ie 
dark, and a little of which is added to boiled gelatin. 
Objeas glued with tlii?, after somo time cao bo wasbod 
either with cold or hi.-t water. 

Preparation of Parchment Paper. — M. J. Stinde.i — 
The paper is prepared with the chromatised gelatin men* 
tioned above. It serves in the preparation of the pea- 

8auRn^e<! in t'le Ojnr.nn .\rn:y. 

Improvcincni-:. in Photo- Lithography. — .M. Paul. — 
The paper is uo.ite 1 i.v:ih a layer of white lit cf^t; beaten up 
and mixed with .-x c<.i.-i>-ei>tr.itcd solution of l)ithron)ale. 
When liry :'. I(.">\'.s .1 smor-tli ',-.i.''''.lCf. .\l'ter a 

ssuuicieiit insoUiiuil under tlie iiegalive, the paper ia 
covered with lithograpliic ink, then immeriied in cold 
water to dissolve out the unchanged albumen, which i» thea 
removed with n fine sponge. 



Bulletin dt la SadeU I-'rautaite d« Pholographie. 
No. 7» 1873. 

M. DespaqaM stesenled to the Society jjiroofs in Judea 
bitumen, monntM between two cards with an opening, 
and visible either by transmitted or refleaed ligbt.^ These 
proofs are stable, of a low price, fine in details, and 

have a pleasing sepia tone. 

M. Briois, on behalf of M. de Sars, submitted to the 
Society a simple instrumennt, by means of wbich dried 

plates may be changed in full daylight. 

Preparation of Albumen Plates by a Modifientioil 
of Oaum^'s Process.— M. ClouMrd.— The nulbor em- 
ploys the following collodion : — 

Ether -o t.c 

.Mcohol at 36' 50 c.c. 

Soluble cotton , 070 grm. 

To prepare the albumen the author dissolves in 40 C.C. of 
water:— 

Gum arable in powder. . . . S'5 grms. 

Milk-sugar I'O „ 

Iodide of ammonium . . ,« j'o 
Bromide of ammonium ro 

This solution is added to 100 c.e. of albumen dissolved in 
acetic acid according to M. Aclotld's directions, and the 
whole is carefully filtered before use. The plates being 
prepared with the collodion and albumen, and well dried 
hetcre being rendered sensitive, are submitted to the 
vapour of iodine for thirty seconds, when the temperature 
It from t8* to ao^* 
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I Chiuical ttmt, 

I Auctiit 19, 1S7). 



Silvtr Bath. 

Water 

Acetic «eid .. .. . 

Nitric acid 

Milrate of silver 

Iodide of ammoniuin. . 



go cc 
la e.e. 
4 c«c. 
10 crma. 
o'TO grm. 



Tiie prct-ipitate of iodide of silver formed is left for some 
time m tlie solution, and stirru-d in order to saturate tlie 
liquid as much ;is possible. To render ; i - [ l . u-. i -1 itive 
they are immersed in this batli for a tunutc and a-half if 
tho tempeiatBn it 18* to 20°. 

D*9tU>pittg Bath. 

Water .. .. zoocc. 

Liqnid anmoiiia •> icc. 

Alcohol a ex. 



Water 100 c.c. 

Bromide of potassium .. ,. 0'25 grm. 
I volume of the second solution is mixed with 3 of the 
former; and this n^sxture is poured upon the plate 
previously moistuncd. The liqit?d is re-coUefted in a 
glass, and pyrog.Tllic acid is added in the proportion of 
0'5 grm. to luo of tlie liquid employed. When the pyro- 
p.'illic acid is dissolved the solution is again poured upon 
ihe. plate, when the image appears in full detail if the ex- 
posure has been sufficient. 

Application of Aniline in Pbotography.— M. Ttou- 
qooy. — ^Thia proceta baa feaen ptcTiouaty noticed. 

New Method of Removing Hjrpoaulpiute of Soda 
from Proofs on Paper. — M. HennaoQ Gunther. — The 

Quantity of water needful for washing the proof may be 
iminished, ar;d a better result obtained by using a solu- 
tion of eau de javelle (liypocliloritc of soda). In prai.'^ice 
the proofs, after fixing, are washed in tliree successive 
baths of pure water. They arc then passed into water 
containing a few c.c. of eau de javelle, and finally washed 
in ptirc water. 

Suppression of Gold in Toning. — M. Bodgers. — The 
anthor prepares his stiver bath at 6 per cent, and adds 
10 drops of ammooia, and 10 of a saturated solution of 
alafli per Utre. On this bath the paper is floated three 
to five nlnutee according to the temperature. The im- 
pression ii feebler than if chloride of gold had been em- 
ployed. After exposure the proofs are washed for fifteen 
to twenty minutes, and then plunged ia the following 
bath. Into I litre of water presa tiie juice of five leniooa, 
add 15 grms. acetate of soda, and 7*5 fflM. of powdered 
alum, dissolve and filter. Poor 15 to «o grms. of this 
solution into 2 to a litrea of water; plnoge the proofs 
into thia hath, and let dian remain five to ten minmes. 
Tfaen anbtnit tben In tba otdinair toning bath, aob- 
■liiuting for the gold alnv water la tbe proportion of 
ao drops per Ittio of water. Let them tera^n two or three 
minntea oa^jr. Wash again, and fix with hyposulphite 
nixed also with alum (15 drops per litre of water). 



I mitted to the adioo of iodine increase rapidly in balk, and 
grow hard and brittle 

Double Pbenomeiion of Ineandaaeaoca by Oaida- 
tion and Rodttdkion.— M.Thomwn.— A cylindei-isiaade 
of oaido of copper and gaoi'Vatcr. V^ien dfy it is 
redttccd at a low temperatare in a cartent of b^rdrogen. 
If while still hot this cylinder of reduced copper la placed 
in an atmoapbara of oiqfgeo it becomoa ImoiediateiT in- 
eandeaeentt and lemaina ae tSI the onidatloa ia cooqHcie. 
IfwhileatillhotU iatiaoaTeiredtoanntmoaphcreorhj^ 
gen, a new incandescence tahai plana, doe to the redoftive 
action of the hydrogen. 

Agricultural Value of the Human and Animal 
Excrement Annually Produced in France. — Takiog 
into account merely nitrogen, phoaphorie acid, and potaab 
we find the following values : — 

HcaJ. Trs. c 

36,000,000 at 
10,000,000 at i8i'94 
2,000,000 at 132*74 = 
. 35.000,000 at i5'38 ~ 
. ^6,000,000 at ai3'5S 



Lts Mondei, Rtvut Hebdomadairt dts Scitncts, par L'Abbe 
Moigno, Tome xxxi., No. 15, August 7, 1873. 

Artificial Sugar. — The AsumbUe NatioMale promul- 
gatea a rumour that M. Jouglet has succeeded in forming 
engar artificially, and at the low price of 5 liaoct pet 
looUtoa. 

No. t6, August 14, 1873. 

Prevention of Epidemics. — M. Chodzko. —The author 
declares that the phenols, the hypochlorites, and chlorine 
merely mask deleterious emanations without destroying 
them, lie profeJSes to have discovered a means of dis- 
infection which neutralises all putrid effluvia. The 
process can be executed with rapidity, and costs only 
10 centimes per cubic metie. (Unfortunately no indica- 
tion is given as to the nature of this new disinfediant.) 

Adtion of Iodise upon Caoatchouc— M. Baametz. 
'ladia^bber tobea, whetbar vakaaiaed «r not, if rab« 



Human .. 
Oxen, &c. 
Horses .. 
Sheep 
Swine 



1 rsnc*. 
544.6So,ooo 
1,819,400,000 
3gS.200.ooo 
S3li,y»,ooo 
141,300,000 



3,441.900.000 

The total amount of nitrogen contained In the excrements 
is 1,141,950,000 kilos.; which, at 40 kiloa. per beware 
annually, would manure all the cnltivatedlandain Prance, 
amoantnig to a7,476,ooo hcAarea. 

Ptiyttekwia/dut yotimn! ton Dr, S. it, Dtngltr, 

N'o. 5. 1873. 

Invest! (Ml; ::i:is on the Solution of Gases in Cast- 
iron, Steel, and Wrought-lron. — L. Troost anil i'. 
Hautefeuille. 

Recovery of tbe Gold which ia Carried off along 
with Chloride of Silver during the Proceaa of Re- 
fining with Chlorine. — Ad. I.eibius. 

Coal-Tar and Pitch-:- E. A. Bebrens. 

Determination of Alcohol in Fusel Oil. — G. L. Ules. 

Reapitation and tbe Internal Air of Beet -root.— A. 
Heintx. 

A Proltftal Sottfce of Ammooineal Salts.-^] 

Terne. 

Removal of tb* Refiiaa of Towoa. 



MISCELLANEOUS. 



The AdtateraUnn Adt.— Mr. Waniclyn baa bcea 
appointed PoUic Analyst to the CounQr nf Bocldaghsfli. 

Photographer to the Shah.— We learn that Mr. A. j. 
Melbuish, F.R.A.S, has received the honour of spck.ul 
appointment as Photographer to His Imperial HigbncM 
the Shah of Persia, the reason assigned by the Shah (of 
conferring this hitnour being that he had never had por- 
traits which pleased him so much, although be bad sat 
to aftiau at St. Peteraboig. Berlin, and Paria. 
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OF PROVISTONAL AND COHPtBTB 

SPECIFICATIONS. 
t}ie r}\anujui:!urr if arii/uutl vt.mnrr. F!*/''- 
ilamiltoti, Colchcater, WiUiim Kichird fttmoa, liuM 
Court, Romford, and Henry Jonc*, Colcbeiter. January 16, 1873 
No. 187. According to tbii provisional apctification, sewage i> toffi 
with or ilhcrcd thiouf;li wi^lt wool dust, or shoddy; tli« 

rr..>lcrii3i arc hr^>ui;l:! i.> ti j-.nh rri;>r.t furm. 

Irtf tonKunli t« tki muuujjilun %tj gas. Miles William«, Ijos 
Oii-Works, Wicao. January 17, 1873-— No. This iDTcMtiM 

consists in forcing (team and oleaginous substances, more psnicatalf 
hydrocarbon cnU toi't Uitr. ihroL(::h ordinary (td-tu^t (ircJ-.y criiM 
retort filled nr ; 1-; J tilled w>r-. cokt, clurcpil. or nthi: siOUtU 
i«b«Uaccs. Tijc f^ii bit generated may be used, either aloa« or oUmJ 
eaoHMM coal accamicl.Casa«MrBtcd in the tnaal maatt 
atetersadawrsi " " " 
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CBEMtCAL NsWt, } 

Aapiit 29, 1873. I 



Notes and Queries, 



III 



A» impTOVtd firocttt of gittting on totals. Valentin Schwirzcnbach, 
Proftfvjr of Clicmittry «t the Univcr»!ty of Berne, SwilierUnd. 
Jinuar) i5, iS;:-j. — No. 208. Take a Bolution of pure i5ol<i, that i» to 
My, free from all other metali, elTc£led by the ordinary chcioical 
fmCHS. When r^ure c"'*! >^ employed, the work U limple, aince it it 
wrelf Mcciury to mt-ii it in aqua reRia or ntlro-tnuriatic acid, and 
tocvapneate it in the tiain marie litl it cr>'»talli»c% ; in all other cases 
the operation i? more cun;; liL.ited, on account nf the msinipiilatinn^ 
BKCtur>' for neparatin): thi- nthcr metal*, and it is generally requisite 
toBttcipitalc the ^Id once by oxalic acid or by sulphate of iron, to 
|(U( It to the desired state of purity. In all cases the crystallited 



of perchloratc of gold should be brtjgght to boiling-point with 
Uie water destined for its solution, ss it invariably conlaina a coo- 
(tdcrable qcantity of chloride of gold iaaolubk la water, which slowly 
decompoaet io a cold state, very gently in pcrchlorala or in metal, but 
which It iattantly clTeflcd by cofttoo. After AltraliMi, the solution of 
(oM it tMdy for UM ; it* dcpblccmatieii is rcculatcd to that 200 c.c. 
CMttia t inSn of metallic fold. TbU tolutkm it then rendered 
■nialinc by toda lye of mean ttrcogth, that is to say, a sufficient 
mtaotily is added to it to turn red Ii-.-nui paper h\-^r : itp- addition of 
the toda should not caatc any prccipii;i:r,.in>J should r.cvcr trouble the 
aaiiferona liquor ; the qoutttty of toda mutt Deceaaarily vary according 
M Ibe dephJefftnationof tba Mlatloti. Bcfiwe mislac tna gold Mlvtion 
with the prttscipal naAiva dettined to the reduftliw of the metal, It ia 
indispensable to prepare the surface of the glaxs to be Rilt with the 
/CTcatest care, employing the same manipulatioin anJ maicrials used 
lor cleaning pbolO|;raphic glasses : the reactive reductive is Iheo 
fnya'^ l>7 tatnratiag 30 per cent of apirilt of wine with a carrant or 
mlitiite of marth'gaa or olefiant-gat; thit operatloit compteKd, the 
spirits of wine it freed with its volume of distilled water. The glass 
to bt gilt is then disposed horizontally on another surface of gla!.; , 
lepsraled from it about the space of 3 m m.; then 2j cc. of alcohol 
tatttrttcd iritb the gates it mised with the auriferous solution ; the 
l><iuid is theo poored between the two glattet, and then left 10 stand 
icr 1 or -t horn, at tha anintioii of woicb tina tha ciMiacia com- 
r-'cJ ThaapperfOtpltte to tkea R«md,cwcfliiqr waned, lad 

varnished. 

ImfmimenH in tkt manu/tctmr* ofmtat tMtnut, Tbonat Frede- 
rick Menler, St. Gcorgc'i Square, Pimlieo. Janaary t8, iBy3— No. aia. 
The objee of thit invention is so to treat meat fur obiaming meat 
eitraO as to utilise all the elements of its compmiiion instead of (as 
intbc Liebig ptocets) utilisint: cnly the noluble .nalts thereof. 



NOTES AND QUERIES. 

Pm Antbntcen. — I thould be gltd if your readers w ould inform 
Mraflbebcatiray of preparing crude commercial (lay 30 percent) 
■eibiacea, a«d alao give ae a good plan for the quantitative cstima- 
tiaBaftbataaia<-A.M.C. 

"Chaiqal** and " Damper."— Permit me to call your attention 
aiBdtHr wChesiicaI, News. vol. Kivlli , p. C^. " Charqui, or dried 
Ml the danper of ihe Australian ?v<;u.TUcr.'' This rrquirrn ctpJ-na- 
lia^tteWMd " damper " io Australia being applied to a cake of flour 
tadtttttr.— B. DoLBV. 

Ftaoch Imparial Ore an and Penlan or Chincae Red.— I 
tV'jM frel greatly obliged if tome nf >riur reader* would sketch briefly 
ihcspest commeraal processes employed for the produ^ion of the 
Igiioviflg pleats :— (il. Fttnek tmptnai grerm, which appears to be 
a mlstsra of chnmc yellow and Praatian blue, bat which fat aarpattca 
IB bcaetsr til Ihe ordinary chrome greens, (j). t'tnian tti, tomelimes 
tailed Ckierir rrd.— This srems to be a dichromatc of lead ; but the 
firtsinal prticess of Liebig and \V6hler has, I believe, been supcrstdtd 
e; ranch Icta expcnaivc mcxiet of manufaaiirc. 1 have tried two pro- 
cesses neatioaed ia " Wagoer;t Ta(lMaloiDr*jBR[|Hill Mta. i.di^ 



^ftatmenl of chn>me yell^ 

rrolessor Dulong's process, but ( 
pelatioo) I have f.ind to obtain a 
»»»»«e.--l. HowAKD Hunter 
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INVESTIGATION OF THE FLUORESCENT AND 
ABSORPTION SPECTRA OF THE URANIUM 
SALTS.* 

By HENRY MORTON, Ph.D.. 
and H. CARKINOTON BOLTOM, Pli.D. 
(Caati8B«d hum 9, jo). 

Part II. 

Absorpilon Sf't\-lrti. 
Therp. are in the uranium salts two sorts of absorption — 
one dire<ftly related to their fluorescence, anJ the 
consequence of the fact that those rays wli:ch excite 
fluurescence must themselves disappear, tlicir niotiun 
indeed simply taking that other form ; and the other an 
absorption having no such inmediate relation to 
flaoreacence, but representing rays of the spe^rum whose 
notions are converted into heat or some other form of 
force not sensible to the eye. This was observed by 
Stokes in the case of canary ulasf, and in the solution of 
the uranium nitrate {Phil. Tnins., 1S52, pp. 407. S'?)- 
The absorption-bands of the second variety were studied 
bjr bim in crystals of the nitrate of uranium in solutions 
Of the dooble carbonates of nraninm, and in ydlow and 
green oranite {Phit, Tnuu., 1852, p. 530). 

Hageobadit baa alto carefully measnied both classes 
of ahsoiTtioin in the case of canary glass and maaium 
aitratc, nod point* oat the distlnAion between the first, 
which ie correlative with absorption, and the last, which 
ie voalTeAed by solntlon, which almost destroys 
fluorescence. 

At regards absorptions of the first class they are best 
studied by diredl observation, combined with a process 
closely allied to that described by Stokes as his third 
mtthod, which cor.pi'-'.s in throwing; a pure spedlrum upon 
a screen of the substuncc in question, or upon the vertical 
side of a tank contunin^ .1 s(iiutii>n. With the solid 
screen, the loc.iiion of >jeiic:al maxima of fluorescence 
Will correspond with maxima of absorption, and with the 
tank the absorption can be dirediy seen as embodied in 




dark blades or trian^i:'.ir n!.T^-;es cf shade running into 
the tank (as seen from .ibrivi 1 from t!.i> side away from 
•"6 li;;ht. These appcirances v. ill oi'ttn imlicite the 
existence and relative intensity of absorptions, whose 
faft location we can measure by examining the trans- 
mitted light dire<aiy with the spedlroscope in the manner 
represented in Fig. 3. 

The spedra of absorptions not diredlly related to 
fluorescence is, as a rule, best studied by transmitted 
"ght, although in the case of aollds two other methods 
l>ve at accordant lesnltB. 



• CommMtiicalcd by PrciiJcnl Nforton. 
t Pogg. /Iitn., 1B72, vol. cxivt., p. jgb 



First. When observing the fluorescent b.inds in the 
usual way, if the spcdlroscope is directed a little obliquely 
towards the bottle under examination (i.e., n little to the 
right or left of its centre), many of the absorption bands 
can be rcaddy seen. Tins is specially the case with the 
acetates, the oxalate, the calcium phosphate, and some 
others. 

Second. If a pure speftrum is thrown upon a screen 
prepared with a coatin-; of iir.inium salt, the absorption* 
bands arc very dislinft, and tl-.eir positions may be 
measured as follows : -A pin lu lc is made in the screen, 
and this is moved l.Tli r.illy until the centre of a band falls 
on the pin hole. 1 hen the refrangibility of the light 
passing through this pin-hole is easily measured ,by a 
spc<flroscope placed behind the screen, and givet the 'exaft 
location of the centre of the band. 

As an example of the accuracy of this method I will 
give the measurements of the absorption -bands of uranic 
oxalate, as measured in the light transmitted by a layer 
of the salt in powder attached by a little water to f^Ut 
and as determined, by the method just dctcrflKd^ OQ a 
screen of the same substance. 

Absorption-bands of uranic oxalate : — 

By transmitted light.. 301*43' 51*07' 51*33' 52*00 
From a screen .. 5'^° 44' 5t' 51° 32' 52*01/ 

The numbers here given are the direct readings on the 
circle of the speiflroscope.* The two observations were, 
moreover, made at different times .ind by different observers, 
one set being made by .Mr. Siir(:;e, one of the students of the 
Stevens Institute of Technology. Many other measures 
even more accordant were obtained, but the above was 
seleded as at once illustrating the ease and certainty of 
the observations by these methods. The method of 
measuring the bands by transmitted light has, hOWCver« 
always been employed in the first instance, and the Other 
used only as a check and guide in doubtful cases. 

The difference between dUlierenl aalta as regards their 
absorption-banda is very great, as a glance at Fig. i will 
show ; and, while in many cases solution has a vast eflbft 
upon fluorescence, it sometimes (as Hagenbach remarked 
with the nitrate) producea but little cOeA upon the 
absorption.bands. In other iastancot, however, very 
marked changea occnr, and, wbca those are followed ont 
to thdr leghiniMe conclusions, they hwd tie to eome very 
remarkaUo md sot unimportant reaoltt. Thos, if we 
examine tho obtotptien speAra of the uranic acetate and 
the various doable acetates, we shall find that in the solid 
state they present great variety in the exaA location of 
the bands, but. in solution we have exaAly the same 
spedlrum for all. The conclusion naturally, there- 
fore, presents itself, that in solution all are reduced 
to tlic same st.ite, which coulJ, of ctiurse, only be 
by the bieakinj; up of all the double salts. Indeed, 
from this, supported as it is by other observations, 
we do not hesitate to conclude that no duubte acetate 
(<\n exist ill ioliition in u-iiUr, but must break up 
into its two single salts. Nor do our conclusions 
stop here, but we must reserve others until some of 
the facts on which they arc founded have been de- 
scribed. A sim.l.ir experience lends us to a like con- 
clusion in the c,a>e cf the sulphates, oxychloridcs, &c. 
.\ttenlion was drawn ti) the fact of such displacement by 
one of us in September of last year {.\mcriian Chemist, 
1872, p. 81), but its true bearing has only been perceived 
recently, since a large number of observations have been 
accumulated. 

A change of charad^er, rather than of position, produced 
by solution in the absorption spedlrum of didymium sul- 
phate, was observed by Bunsen in 1866 (see Pogg. Ann., 
vol. cxxviii., p. too, and Pkii. liag.^ 4th series, vol. xxxii. 
p. 181). 

The position of the band of uranium nitrate, while an* 
Ib tUa case I'teffeapeeds to 4*ieihsoraailli«tf«of the Beasea 
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Wattr ., ,, , 
Alcohol . 
Pi yd rochloric ether 

Ivther 

Acetic ether . . 



.ilTt . u il by solution in water, is no!r>l)ly changed by Other 

suUtiit?, as the following tabic wiil thuvv : — 

Hands. i. ^ J. 4- 5 

Glycerin 87^) 96(3 107S 123-0 13C0 148-6 

Sg ti Oti 5 ioS'5 1187 129 5 142-0 

— W4 111-7 -- — 

— 99 4 '237 — — 

— XOQ-O II2-6 123 0 — — 

— loi'o X117 128-0 135-4 — 
These numbers are the averages of scvt ra! sets of oK-ssurc 
ments. but the bands are in many cases very indistiniit, 
and, in the caie of the 4tb band, much obscured by the 
Praiknhofer lines in the neighbourhood of G. The aAion 
f>f slvctrin meritt special notice, ai compared with their 

EonaoM in the solid ; and in the aqoeons solution all the 
ands below some -point, about tio of the scale, are 
depressed, while those ahow are elevated. Fig. 3 will 
make this evitlcnt atoiiee. 

A change in position of the absorption and fluorescent 
bands of certain organic bodies, by change of solvent, was 
noticed by Hagenbach (see Pogg. /!««., vol. cxlvi., p. 534), 
.Tnd he refers to researches by Kraiis, published in the 
Si! ::iii;slu r. il, r Fliys. Med. SccitlHl zu Ertangtn, July 10, 
iSyi.it! which that <ilT<t:\, r ccni li. 't s that the denscrtlie 
solvent the greater tlic duwnwarJ displacement of the 
bands. 

EJftcts of Hail. 

It was observed by Stokes that canary glass and the 
nitrate of uranium had their fluorescence larjzely reduced 
by heating, and that at a temperature much bt low a red- 
heat their influence upon li 'lit iiv this respefl was entirely 
(.uspcndcd. lie also noticed tli.it in the n'lution of ura- 
nium nitrate the same eftcci fnilowed frt.m a moderate 
elevation of temperature, and near 21 z V . had extin- 
guished a'l fluorescence. In all ca'^cs il.e substance re- 
(;ained its fluorescent pri'i'citits on ciulin^. He also 
remarked that no buch action appeared In tluurescent 
vegetable solutions.* 

Gladstone has made a series of investigations on the 
absorption spcdra of aolntioas, among which is one in 

Fio. 4. 

G C 




which ihe if;'ji i'- t; f l.eit aic considered. He finds thati 
a<> a rule, liie (tied of I1e.1t is equivalent to a concent ra- 
t.. n i.i soil, lion, andamotinu to an incieaae in the 

ai:iuunt i f ab>oi (itioii. f 

In a tis< .Tieh "On the Ch.\nr;f of Colottr produced in 
Certain Chemical Conipntm 1<s by Heat," Prof. li. J. 
Houstnii itjsted, an-.or^; oti.tr tilings, a large number of 
solution*, and developed the curious fail — not before no- 
ticed — lliat in all cases where no chenncai change was 
involved solutions as well as solids changed to tints lower 
in the spcAmn by the application of heat.^ 

• Phil. Ti.i«j., 1S52, p. 512 

t /'Ai/. i/.u--. 1S57. vol. v . ,p. ^13. 

t journal 0/ ikt Frax .lin IntlUuU, lijt, \-ol. IxU., p. lat. 



The loss of fluorescence in a few substaaCM «4Ma 
heated, which was noticed by Stokes, appears to 

(with certain limitations) to all the uranium 
both in the r solid state and in solution. 

We find iliat in the case of the anhydrous amnsoaio- 
uranic sulphate, flcorescence is sensibly diminished at 
140 C, and is alrn i.st destroyed at 260' C. The hydrate 
do--;; nut show any marked lo-is of fluorescence below the 
point at which it begins to part witli its water. The same 
is true of the potassium sulphate. The sodio-uranic 
acetate is, however, much more sensitive. Experiments 
were made with it and other salts in the following 
manner small oven was made from a piece of brass 
tubing, about 5" lon^ and 1-5" in diameter, closed with 
caps, one of which was provided with a tubular, c. Holes 
of 1" diameter were cut on opposite sides, and covered 
with thin plates of mica, d. The salt to be examined was 
then placed in a small specimen bottle, into which was 
passed the bulb of a thermometer, whose stem tra.ersed 
the tubular, in which it was packed with soft asbestos. 
This apparatus was then substituted for the revolving 
stand, c, of Fig. 4, and the heating accomplished by a 
spirit-lamp, while the apfteamnce of tbe baads was cm* 
stantly observed. 

Heat being thus applied to the sodio-uranic acetate, U 
was observed that at about 50* C. (122° F.) the brightness 
of tbe fluorescence was icdooeH. and that the uppenaoat 
decided band of flaoretoenoe ^fS) lost its distioanem. 
As the temperatum rose the amonnt of flooteaoence na- 
doatty dtaiM8bed» mtU. at about ixo^ C* it aaemed to 
reach a minimom. It was also erideat tliat tha bsads of 
fluorescence were displaced downwards in the speAmm 
by the increase in temperature, as will be fiilW shown by 
the following table of measures msde at sgT C (dfrsf P.) 
and 116° C. (240 8" F.). Atthehighertempentmctbenpper- 
11 1 st b..ntl h id entirely vanished, and the lower ones weie 
too faint for measurement with the apparatus employed. 

Fluorescent bands of aodio-iiianic acetate s~ 

Danrtn. I. S. .3- 4- 5- ^-^ 

At 19" C. (66 2" F.).. 4ro 45*0 53 0 62-4 72-0 M 

At lie- C. (240 S' K.) — — 53-0 6i-o 70 8 — 

No appreciable further change was produced by 
carrying the ti niperature to 150" C. 1302* F.l, and 
on cooling tvciyiliing returned to its original 
condition. Solutions are still more sen.-uive in 
this respea. In the case of tlie sodio-urinic 
acetate, winch ^ives a highly fluorescent solution, 
a very marked rcduiflion can be perceived at 
71 C.'(i6o F.), while at 82' C. (180' F.) there 
is hardly any trace of this fluorescent aflion 
left. So, again, with the ammonio-uranic tul- 
pbate in solution. Its fluorescence is first notably 
diminished at 71° C. (160° F.), and is almost 
inappreciable at 77* C. (170' F.). although it cati 
still be seen at 88* C. (190* F.). In fa<fk. every 
solution of a uranium salt which has any sen- 
sible fluorescence loses it in great part by a rise 
of temperature quite inside of its boiling-point. 

With a number of these salts, moreover, 
we have noticed another curious effca, namely, 
a depression of some or all of their bands of 
absorption, as well as an increase and lowering in the 
general absofption which alfeaa tbe npper end of their 
sncdra* 

The doable carbonates fimtish tbe swat strifciw 
examples which we have yet observed, bat the doeMs 
sulphates show it very distinaiy, as doea also tbt 

oxalate. 

The nitrate shows in solution a marked iacrMtt in 

general absorption when heated, but no displacement of 
bands that could he recognised. This also seems the CSK 

wi:h tl L ;iLLt.>-.o and uouble acetates. 

The table {Displacement of Absorption-Bands by Heat) 

w ill give some idea of the chwaAer of this di spf a ccmm t 
in several instances : — 
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DiSPLACEUENT OT AMORPTIOM BaMOS BY HeaT. 

Solution of atntnonlo-nrADk carbonate in water: — 

Band*. I. e. > 4. 9, b. 

Col4,a4*C. (75*F.).. 104*2 113-4 "SI 133*4 144'^ 153 °o 
Hot»S6*C. (iSfra'F.) ior6 lie's iss'o t^rz 142*8 152-0 

Soltitinn of potai^o-uranic caibonnte in water : — 

IliTids. J. 3. z- 4. 5. f-. 

Cold, 24 C. 175 F.I . . I03"0 ii3'o I23'8 133'8 144"4 153 0 
Hot,SC C.(i8GS I-.j lOfS 1II-7 112*2 1320 I42*8 i52"o 

Solution of soJio-uran^c c,-i:bon.iio ni v..ilei": — 

Band*. I. -•. 3, 4. ii 

Cold, 24° C. (75' F.J. . 102-2 ii2'2 123-2 132-2 144-a 152-4 
Hot,86'C.(i86-S°F.) lOJ'S 110 8 121-4 »3» o >4a 8 — 

All tbeae cerbonalee seem in aoltttion to be without the 
band whicli ia given in tbelr lolid condition at about 93-7. 

Otiicr aalta a1«o ehow a aiorilar depreesion of ab«Qfp* 
tlgn^banda by heal. That, kt tbe vranie oaataie wo lum 
a diapiaccmeot whidit tboo^ naall, ia anqaestionaUe, at 
tiM rallmriBg table will ibow. 

Selation of nfaaic oxalato in water eontainlng oxalic 
acid:— 

B«adi. I. 9. 3. 4. S- 6- 

Cold.a4*C.(75*F.).. 97'5 107-8 118-4 127-2 137-2 150-6 
Hot,M*C.(i86'8*F.) 97-0 107-4 U7-3 125-5 '360 i48'2 
The double !<ulp}i.-ite^ nUo 1 \i.ibit a like aAioniaewill 
be seen from the following tables. 

Solution of potaeilo-araoie tvlpbate i— 

Bands. I. r 1 4. 3. 6. 7. 

Cold, 24* C. .. 88-5 96 0 106-4 "5'4 '24*4 U^'S 150 0 
Rot, 80*0. — 94*5 104-6 tt3'8 »j'o 133-0 — . 

Solution of Eodio-uranic sulphate : — 

Bandn. i, i. 3. 4. 5. 6, 7. 

Cold, 24* C. .. 87-0 96 0 105-8 115-8 125-7 136-8 149 0 

Hot, S6° C. .. — 95-0 105-0 113-8 123-7 '35 0 '47 " 

Salotion of ammoaio-ntanie nilpbate in water: — 

Band*. I. S> J. 4- 1' >• 

Cold, 24° C. .. 90*4 105-8 115-8 ie4'4 ttfi'O 150-6 

Hot, 86' C. .. — 95-2 105-0 114-2 123-4 i35'o 147-4 

A similar displacement we have also observed in the 
five absoip^'f ''•■^'•■^'^'i'^ ""f r"''''''^''="i peimanganatc disco- 
vered by btokes, as the foUowtng table will indicate. 

Absorption-bands of potassium permanganate dissolved 
in water :— 

Band]. 1. 2. 3. 4. 5. 

Cold 24' C. (75° F.) .. 54 7 63 3 72-0 8o-6 88-9 
Hot, 86" C. (1S6 S' F.) 53-8 62-4 70-8 79 8 SS o 

No displacement could, on the etber hand, be deteAcd 
in the bands of uranous sulphate. 

Passing DOW from these general considerations, we will 
diicuM in detail tite various claesee of ealte examined, 
bcfinaiog with their method* of pteparation. 

Pmri/teiiHom ef M/iltriaJ for fht Prtparatien of Sultt. 

^tllch (Hfiiciihv w.Ts exprrii ticed in procurirc; tic ra-.v 
n.itcrial for foniun^ iLc uranium sahn even in a toltrablc 
(Jtgrce of purity. The urnn c r.ilrntc- ar.d iir.niic oxide 
(so called) found at dealers in rare chemif r<!p .-ihvnys con- 
tain considerable quantities of soda, iro:^, cnl^ium, mac- 
r.esium, and variotm other impurifie«!. Some of the pure 
Cxidc err.ployeH in this leseArch \\as cxtr.i '-.(.tI rAzi{\]y 
from uranite itself, by a process previou&ly described by 
one of us,* but tliia procpi-riin;; w.n?! nbnndoned on aCCOtint 
of the great amount of time which it con^ismpd. 

The commercial uranic nitrate is gtr.erally the ptirc<.t 
material, but it is the least advantageous, economically 
speaking, since it commands the same price aa the to- 
called uranic oxide itself. 

U ranic nitrate is readily purified by solution in strong 



ether, the sodic nitr.nt'- .mil other impurities dissolving oat 
in the water of thr elhrr. nnd fcrniinf^ a l.i3-er below the 
Ltl.oreal solution. If tl-.u L-thcr he allowed lo evaporate 
s]itit'.t:u't.-iiusly tryst.iis of ur.mic nitrate are obtained, but 
\\ I- pintr.illy prcftrreJ coiueriin;; this solution dire&lv 
into uranic oxide, by {gently heating until the ether w 
evaporated and the uranic nitrate is partially decomposed; 
a higher heat is then applied, and maintained until fuaiN 
of nitric tetroxidc cease to appear. 

Care must be tnken to avoid too high a temperatert* 
which would convert the yellow uranic oxide into the 
^reen uraooeo-oranic oxide: in piaAice we foood the de- 
sired tempmtnre ie obuiaed by nriag a Wethcrill burner 
with the roll amotint of §u, or a Banaen Inmn so placed 
that the flame cannot come in diicA contad with the por* 
celatn di»b : in platinum veeiela It ia more difficuU to 
prevent (be formation of the green oaide. 

The caked mass of uranic oxide it then removed bam 
tho porcelain diah, finely oulveriaed in an agate mertar 
(no li^t talk), and again heated nntil the laat tneea of 
nitric tetioxide are removed. 

The commercial uranic oxide ia invariably either am- 
monic or sodic uranate, containing also various impurities. 
The tnanufuL^turcrs of clicniicals, who prepare uranium 
compound? for \h<j trade, aru apparently ignorant of the 
faft that iiran:c ( xiJc pMcipitatcd from its solutions com- 
bines with witatcvcr alkali a t:!U(iluyed, forming a uranate 
of the base, or else they knowingly dispose of these 
uranates as uranic oxide, lor reasons satisfaAory to them- 
stlvcP. I'r.-iniimi yfllnw, so-called, employed by glass 
and pore (.lain nianufatf.ircrs. is prr-p.-ired diredllyfrom the 
mineral uranite, and consists (jf judic uratiata J pOttihIy 
this gets into market as pure uranic oxide. 

The pure materi.il w lncli forms the point of departure 
fnr the prep.-iration of the F.'i'ts n.inn d in this paper 19 
L'l tained frf ni the coniniercial a:t;cle by the following 
proce8» ; — ihe impure alkati-uranatc is dissolved in hy- 
drochloric acid, the solution is saturated with Fulphydric 
acid, which nearly always produces a small precipitate, 
filtered, boiled, oxidised with nitric acid, and titen poured 
into a quantity of very dilute amnionic hydrate, more than 
sufBcient to neutralise all the acid : by this means the 
sodic uranate is for the moat part converted into ammooic 
uranate. The prccipiute ia weltwaehcd Iw decantatloa 
(using a syphon) adding n little ammonic cblOtide lo tho 
wash-water when the precipitate reAiws to Cettle, and then 
transferred, without bringing on a filter, to a porcelain 
dish. Ammonic carbonate is then added in powder to 
avoid largely dilating the tolation formed, and the whole 
is digested at a raodmte heat until the amaiionie oranato 
ia comptetely diesolved. The solution, filtered whilewann 
from the rendue of ferric hydrate, caleitmt carbonate, ftc., 
dcposita, on cooling, beautiful cryttala of the doable 
ammonio-QTanic carbooale. The mother-Iiqnid from theio 
crystaU is vigorously boiled, and deposits a yellow powder, 
uranic hydrate containing a small percentage of ammonia. 
TIms pr. cipitatr. however, still retains the alkaline earths 
and sud uin, and the crystals, before obtained, show traces 
of soditm iir.in.Tlc : tiie^e irn['Urities are irmoved by 
irr-iiting itronj^ly in a phitinmn dish, and trc.itinfj the 
i.ranoso-uranic oxide fofrt ed \\i-.h ciiljtc hydr I I rij 
acid, which dissolves out tiic ur jnalcs of the basts KO, 
while the uranoso-uranic ox'-^c is not atta-ki-d. After 
w.asliing and dr\-inp this preen oxide, it is dii&olvcd m 
nitric acid and the •-.diit on crysialliFed ; the crystals of 
uranic nitrate arc then dissolved in ether, and treated as 
above descriled. 

In preparing the various compounds enumerated in the 
first part of this paper, we generally followed the metliods 
laid down by the authors in their original papers ; any 
detailed account of these methods is therefore superfluous. 
References to the original papers will be found in the 
" Index to the Literature of Uranium," prepared by one 
of us and published in the *■ Annals of the Lyceum of 
Naiur,it History (New York), \-ol. ix., 1870. 
I A brief tnmmairyof iomepolatt in the preparation of 
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tlw mIU wUJ, however, be given 
tpecial dlwQttlon of etich ciait. 



in 



with the 



Errata. — Page 47, first column, line 27 from foot, insert 
"and" between "of" nnd "while." Second column, 
line 34 from foot, for "combination" substitute " con- 
fimatiDn,** Second column, line 12 from foot, insert 
" were " between *■ cooceatration " and " Interchanceably." 
Second column, Hne 2 from fool, for " Deraga** tttbiUtote 
" DcBaga." 



THE CONSTITUTION OF SAFFRANIN. 
By SAMUEL B. PHILLIPS. 

Ip in tnch catea tht men of fiiA and experiment are as 
yet dependent on ^tccalation, it !• aurdy leptioiate to 
aai(tt Mich cndtawMtia by aH the maaai at our disposal, 
the OMMt ao i( by piadiy the natter in another aspeA, 
wc can at all add to their powers of praftical enquiry, on 
the old Baconian principle that the secrets of Nature are 
most freely given up to such as can enquire with humility 
and intelligence. 

We have long regarded the rosanilin d)ea aa asso- 
ciated with the guanidin type — 

Urea .. ., (00,) H H3N1 

Guanidin Cy HjNj 

MeUailin (C,2Hs)3Cy H^N, 

Koianilia .. ( Cj8H,6) Cy HaNa } CaiHit q a alami. 

Cbryaantlin .. (CjtHi^Cy HjNt 
AnilinUne .. (CjsHiftfcy BjNa 
Lencaoilin .. (CjsHislCy HjMfa 

Opal blue .. (CjsHijfcyPhHaNa 

Both pradlical and theoretical considerations strongly 
enforce the idea of a condensation of atoms herein. If, 
instead of anilin and toluidin, the same conditiona were 
applied to phenol nnd tolnol, the resnlt would certainly 

be a condensation, thus — 

Phenol + toluol - 2 n O = ^" -= (C^gH „ iO + H O ; 

but, as variations take place by addition or aubtradton of 
2II, I have preferred to consider the whole poup*as eqni- 
valent to 2 atoms, however arranged or modified. 

Chrysanilin, with 3MC rcplacinf; 3H, gives a beautiful 
derpD!anj;L-yL!lowasthe iod hydrate, and rosaniltn varieties 
have been formed, witii bimilar aldchyd substitutions, 
withtheiadicalbof almond oil (CifHjI.enanthol (C14HJ3), 
valerol (Ci„H ;i, &c. 

Melanilin is produced by the a^ion of cyanogen upon 
anilin, and when rosanlUn ia heated with " cyanogen, it 
loses colour, and depoaita a new base with 4M wluch is 
regarded as leucanilln in which iH la replaced hy Cy." 
This is called hydro-cyan rosanilin.arid this we now moot 
Mtbe^rpeof BalTranin and mauvin. 

The pradu&ioo of aafiiranio from aao^aminesia another 
idnatranoD of the condcnaing conditiona we have tefcired 



Hydro-cyan fosanilin .. (CjsHisiCyi Ui'Si 
SafTranin .. .. .. .. (CjaHis)Cy^ H^Nj 

Mauvin (CjsHrsJcyaPhH N, 

Are these (3 atoms in 2) varied in thia case isotneiically, 
or is the beautiful oranm-yeilow cyan'rotaoilin iodbvdnte 
identical (in its bai*) with the dMp fed-yeUew aafeaaia 
cblorhydrate ? 

The cyano^pradvAion of aH Cbeie bodies is feasible 
beyond meaaoie ayntbetieally ; and may we took ibr 
new clforts to teaUte this point analytically } 



Whatever be the result, one thing is quite clear, vir., 
that all these bodies are defiant of the Hofmann law of 
ammonia combinations. Whether diamines as I view 
them, triamines, or tetramines, they obey a simpteff 
law, and combine with acids, atom for atom— 



(C38H,8)Cy,H,N, 



The free base 

Chlorhydrate .. (CiaHigJCyaHjNa.Cl + HCI 

Chlororlatinate . . (C38H,8)Cy,Tl3Na,Cl + PtCU 

Nitrate (CagHTtiCyaHiNt,© +NOj 

HoAnsnn fbitber ttfefs to the sulphate, oaalafe. fte.. all 
of which dottiitleaa similarly coafottn. 

M agdala ia another red dye wbidi may possibly belong 
to the same charaAer of type, constitution, and geneffal 
properties. Some years ago, Perkin and Church ootaiacd 
" a beautiful crystalline compound, consisting of 2 atOOW 
of naphthylamin linked together by an atom of trivalcntN— 

(C.oH,),) 

H N,." 
N- ) 

and subaaqnently M. Clavel, of Basle, patented a proceaa 
for n beantifol crimson d^ " heating together equal 
qnaatitiea of isomeric na^hylamio, acetic acid, and 
nitfile of polaisinai>** This can now be obtaiaea bam 
ordioaiy mtpliltqplMijn and *'«b acid, bv a rrocesa 
similar to that of rosanflin froas snIUn, nm w« thus get 

N"" ]^^' 

and, in boiling the first with anilin, we evidently gel — 
1c«h2 jN,. 

another red cdouiiQg matter." 

Rosanilin .. .. fCj6HM)fCiiHj)CyH3?sra 

wdi *« (C 



Perkin and Cbwdl 



MagdaU (C^oHjjlfCsHjJCyHjN, 

Redcoiowiof ttatlcr (C4oHij)(CuH3(^H]N« 

In.tlie Inst two I have, ftor reasons before mentioned, 
atsnmed the naphthyl element as a dinaphthyl, which in 
not a mere hypothetical body; b«t, if preferred, it may be 
regarded as {pto^7)i{^iiii\i)Cyli2^x. Against thia latter 
view I would urge that, as we have an ethyl-mauvin, so 
we might have ethyl, methyl, or aldehyd replacements of 

both Baffranin :in.-! m n 1 ' rj , riTii! ?Kr;se might show 

whether we have -; or 3 atoms uf li .ivailable fur these 
replacements. 

Having felt some interest in writing this short notice 
offhand, I laid it down with a strong feeling of dis- 
salisfaiftion, in that it fell so far F^hort of what seemed to 
be desiderated in re|^d to the condensing conditions 
implied in the multifarious produ&ion of azodiamine, 
nitrile, and other bases. The refined labours of Gries*. 
Hofmann, and others, have produced a very wide harvest 
of fads, nnd some great effort is needed in thSdifSdUMl pf 
a simple and comprehensive classification. 

This new and fertile charader of reaAion comes in 
contact at several points with anilin, or rather coal'tar, 
produdion ; at another moment we are penetrating the 
indigo or Icreatinin series ; while, at another point, we are 
immersed in caffein or uramin derivatives; and it is 
almost beyond qaeation that, in the whole of theee, • 
certain amount w carbon is condensed into the cyaangev 
atom. But the cyano aapcA is ooXy one feature of the 
reaAion, and the other, moat relied upon in our estim^e 
of saftanin,meetawith a striking cennrmation in another 
memoir ftom that fertile pen wh^ baa laid us under such 
deep obligation. We may envil ntfitttain poinU of hypo* 
thesis or type-representation; but for n eommaoding 
genins. for one who penetiaiea so sacecasfntty into 
nafcnownicgion^theienn be only one nnurdef nnivettnl 
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aad ■dniration. We therefore continue the tub- 
jcA bys Wcf abttraa of M. Hofmann's paper (Chbmicai. 
Nsws, vol. xxvii., p. i), "On the Synthesis of Aromatic 
Ammonias hf Atomic Interchange." He found that the 
adion of metfiylic alcohol on anilin, atn f^h ti mperature 
and pressure, is far from producing methyi- aaJ dimethyl- 
anilin exclusively, as hithrrto believed, and that the 
substitution takes place in the phenyl radical, thus pro- 
ducing; qu tc a series of higher homologufs. He thinks 
the replacement of the Me taket place first in the fourth 
atom of H "in the chlorhydric acid of the anilin salt," 
then in the others, and finally in the phenyl radical itself, 
bat moots it as strange that, when a tertiary monamine it 
submitted to th« a<fi!on of an alcoholic chloride, aquartary 
arr.rr.ii:iuirn is i r ■. :i i ■, .ibly found; and yet, in the above 
process, only tertiary, and never any quarlary, bases are 
observed. 

In the praiseworthy " endeavour lo gain an insight into 
the mechanism of this reason," M. Hofmann aasumes 
what is perhapi unnecessary, and strangely overlooks the 
patent fads of the condensing conditions, and the evolution 
of H io the sabttitatioaal condensation of ths pbenjrl 
fsdkal. Tbe pbeDyl dement (CtsHs) becoaie»-« 
CuHs+CsH.-zH^ C„H,. 
or CuK-|. aMe -aH={C,6Hy), 
Of C„I^+jMe-3H= C.jH,,. 

Ordinary aaion (CuHjiMe^N + MeCl« 

(C,jHj)MejN,Cl 
Do. witb beat end pieestire . * (CuU.) M«sN + McCl - 

(Ci4Hr>Ble«HN.CI 

Bis tUaetretion of the real fads of the case is plain 
beyond measore : — " Accordingly, trinetbylated am- 
moninm iodide, submitted to uw ftSion 01 beat end 

pressure, is transformed into — 
(t; J):r;it::t,yI-toluidin iodhydrats 
(a) Methyl'xylidin iodhydrate 
(1) Ciifliidia iodbjrdiate . . . . 

Here, then, ia one of tbe fiiet 
tk» aftion we haw mooted ee tho eecret or diiof feature 
in the produdion of meeniltn «c Mttraatn vartetieit and 
guided bv a paratbd etody of the eame hrilaenee, we 
confidentiyprediA the imminent artificial prodoAien of 
thein or eaa«n« of which more anon. 



C,,H- )Me,H N.I 
'CcHajMe H^N,! 
IC,»H„J H,N,1' 

demoaatmtlona of 



CARBOLIC ACID AND ITS RELATION TO 

CRE.\SOTE.* 
By A. U. READ. 

CAnBoue acid was dtieovered in the year 1834, hy SitBee , 
who found it lo be a constituent of coal-tar oil. lu 
chemical properties were more thoroughly investigated in 
the year 1841, by Laurent, who made it from the lighter 

Oils of coal-tar, and who considered it to be an hydrated 
oxide of a peculiar compound radical, which he called 
phenyl, and describtJ u uti.Jij;- ihc n-im-- 0;' 'lydrate of 
phenyl. It hat been v-ciousiy named by diftcrtjit writers, 
phenic acid, phenyl alcohol, hydrate of phenyl, coal-tai 
cteasote, carbolic acid, and phenol, the latter of which is 
the name under which it is generally treated of in text- 
books, although carbolic acid is and probably ever will be 
its common name. 

Carbolic acid is produced by the adion of nitrous acid 
on anilin, and by the dry distillation of gum ben.uin, 
quinic acid, chromate of pclu.sina, salicylic acid, coal, and 
the resin of Zantkorrhaa hastilis. It is found in the urine 
of tbe horse, cow, and man, and in castor. It is also 
reported as having been obtained from a plant growing on 
tbe bi^h lands of India (the Andromtaa LtsehenauJtii), 
which IB said to yield t a very pure quality, less deliquescent 

~^7-7 i^foi* tha NaUMBTCaUi^ of PhafMqr, Waahiaftoa, P ic- 
1 i ii ni I Mjwliitjis ell, ef ths wjeiiWen cf olf gMlttmn^— JSif- 



than that aiadc from coaI*tar oil, bat at a much greater 
cott. It forms the chief constiloent of tbe acid portion 
of coal-tar oil, from which it it generally obtained by tho 

process given below. 

The coal tar oil is subjeft to distillation in a retort 
furnished with a tliermomctcr, and the portion that 
passes over between the temperatuie of 150' and 2oo* C. 
(3o2»and 390* F.), is collcded apart. This produd ia 
then mixed with a hot strong solution of caustic potash 
and left to Stand, whereby a whitish, somewhat crystal- 
line pasty mass is obtained, which, by the adion of 
water, is resolved into a light oily liquid and a dense 
alkaline solution. The latter is withdrawn by a ajrphoot 
decomposed by hydrochloric acid, and the separated oil 
purified bycentad with calcitim chloride, and reJieliliatloa. 
It is then exposed to a low temperataie. and the ciyetale 
formed are drained from the mother-liquor and carefnlly 
preserved from the air. 

Pure carbolic acid forms long colourless prismatic 
crystals, which melt at 35= C. (95' F.), to an oily liquid, 
boiling at 180° C. (356° F.), and greatly resembling creasote 
in many particulars. It is soluble in about 14 parts of 
water, freely soluble in alcohol, glycerin, ether, and 
stiong acetic acid, and gives no acid readion to test- 
paper. It is very deliquescent, absorbing moisture from 
the atmosphere with avidity and liquefying. It coagulates 
albumen readily, and is therefore a powerful antiseptic. 
Sulphur and iodine dissolve in it. Nitric acid, bromine, 
and chlorine attack it with energy, forming substitution 
products, all of which are of an acid charaifler. It also 
forms substitution produifis with sulphuric acid, and it 
dissolved by alkalies, forming salts called phenates. It 
reduces mercuric oxide at the boiling point; separatea 
silver from the nitrate; reduces the peroxide of lead to 
the protoxide; and upon heating it with arsenic acid 
forms a yellow substance called xanthophenic acid. One 
of tbe most common impurities found in carbolic acid is 
coal-tar oil. This can easily be deteded by mixing the 
suspeaed acid with about ao parts of water, when the add 
will be dissolved, leaving the insolnbleail floating on the 
surface. Pure carbolic acid gives a pure bine colour to 
pine wood preirionsiy treated with hydrochloric acid ; a 
green colotir Indicates aniline, and a brown pyrrhol. It 
ought not to turn brown in tbe air, even in the presence 
of ammonia ; and should |iire, with evlphate of nan, not 
a red but a pwo Slae colour. When tmmened in an 
aqueous eolation of diromic add It lit bmiediatdy 
tamed black. 

There have been a great many tests given to distinguish 
creasote from carbolic acid ; but none of them have 
proved satisfn<5lory. I give below SOme of the pfindpal 
ones now used for th.at purpose. 

With three or four volumes of a saturaled aqueous 
solution of baryta, carbolic acid form*; a clear solution, 
which, after standing, gives no deposit, or only a slight 
pulverulent one, while with creasote it forms an incom- 
plete cloudy solution. 

With an alcoholic solution of chloride of iron, creasote 
gives a green colour, carbolic acid a brown ; but with an 

a aeons solution of the same, creasote gives no readion, 
lile caihdie add i^vee a blue coloar. 
According tn^Mr« Honon, pan creaaote ia insdable in 
glycerin, while carbooic acid forma idth it a perfeAly 
dear solution. Aa thli leit Imi been tho nib^ of aomn 
controversy which baa atttaftod eonddeiable attention, I 
have made a fow enperime o te with it, tbe resolts of which 
I give below. 

I first tried the common creasote of commerce with an 
equal volume of glycerin, and found it to be readily 
soluble ; Merck's gave tlie same result, but N! r-c 11 l. re- 
fused to dissolve in glycerin, sp. gr. f.:53,even aiicf ihree 
or four volumes had been added. 

I then carefully added carbolic acid to a mixture of 
Morson's creasote and glycerin, and found that upon the 
addition of 33 per cent of Calvert's No. 2 acid the creasot 
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twcame solnble, forming a perfefily ckar aolulioii with 
tbeclyoeria. 

Upon the addition of witer to tite Utree solutiont of 
creasote, tbeyeach beeuM cloud/, and the creaaete aoon 
aeparatci; while ofon a Mlutioii of carbolic acid in 
glycerin, water had no ttfcA whatever. 

Some lime ago, while preparing a catarrh mixture in 
which carbolic acid is used in conjunAion with liquor 
ammonia fortior, alcohol, and water, I found that upon 
the addition of the ammonia to the arid, the acid was 
readily dissolve J, foiriiuig a clear suliilion, which difi not 
change upon the arfdition of tht othi-r in^rcdiLTits ; but 
which, after standi a few hours, became a beautiful viokt 
blue colour. Havin" been taught by text-books that carbolic 
acid was ir1^olublc in amrnonia, I was somewhat sur- 
prised at this re'^iiU. and upon referring to Watts, Gmelin, 
and other authorities!, and finding that they made the 
■amo I"! atcmt n t , ' my siirrrisf was somewhat intenKitied. 
I iiiinieJi.UelN' i;isti;ulcd a seiics of expel mitnts, and 
found that carbolic acid was certainly soluble in ammonia, 
but w hether ow-.nj; to impurities present I could not Ray. 1 
used Calvert's No. 2 acid, which was immediately 
dissolved by the ammonia, forming a clear solution, 
which, upon standing about six hours, gave the violet blue 
colour apoken of above, the acid atiU remaining in 
aolutioD, and giving no precipitate. 

I then tried the ammonia upon common creaaote, which 
I fonnd to be insoluble in it, bat which, after • ahort 
time, acquired a light blue colour. 

To carry these experiments to a succeufnl iaauc, it 
became necessary to proctire chemically pme earlMlic 
acid and creasote. After a number of attempto I tOC* 
ceeded in getting Moraonta and Merck's creaifite, and 
having in the mcantimo found in the Dmggitt^ Cirttilaf 
a pirooeaa for purifying carbolic add* which, with eoroe 
modificaiionc, I have need, I hav* MCMCded, I think, in 
confirming my firat expefinenta. 
I wilt give the proceat of purificaUoo aa need fcymyself. 
I put into a pint flask x Of . of Calvert*a No. i acid, 
crystallised, and gradually added lo ors. of distilled 
water, shakinf; it frequently, when I found that 6} drachms 
of the acid were difsolvcd, leaving i \ drachms undissolved 
to contain the impurities, v.lnch are less soluble than the 
acid. As soon as the solution became clear I eaicful'y 
poori d it oil, plared it in a hydronieter t^Iass, and r.dded, 
witi 1 con'.t.-.nt ao .t.ition, finely pov. tiered salt i'pre\ lously 
ptiniK-d by dissoivinj; it in w.'iter, lilterinf; the soh.ition, 
and t\ aporating to dryness), unlil the wattr was saturated, 
and ihi acid arose to the top. I then carefully removt-d 
the acid with, a pipette. Upon the addition of amiuonia 
to this proiii:,^t it was very readily dissoKed ; but it did 
not give the vioJet-blue colotn until after standmr: about 
twelve hours. Not beintr satisheth I re punficd it in the 
same way, being careful not to add as mueli water as I 
did .It first. 

'1 he addition of an equal voU:mc nf ammonia to this 
produA of rc-purilication quickly dissolved it, forming a 
ppife^ly clear solution, which did not acquire the violet- 
blue colour until standing neatly thirty hours. 

For want of time I was not able to carry the purification 
by fmAional distillation as I thuuld like to have done; 
atill I coaaider the prodoft of re-purification very nearly 



pnre^miich purer, at leaat, than any I conU find ia tha 

market. 

Upon the addition of ammonia to tbia acid, aa atated 

above, it was readily dicsolved; while, upon Morson'a 
creaaote, ammonia had no efTcA whatever, neither 
dissolving it nor giving it the blue colour that it gave to 
the common creasote. Merck's creasote gave the same 
result ; it as v. ell as other samples that I have tiicd beiqg 
perfe^^Iy insoluble in ammonia. 

'1 lie ammonia used in ihe experiments given above v.as 
th.c aqua ammonia: (ortiur of the U. S. F., sp. gr. o qcki. 
'1 he aqua nmmcni.T U. S. P., sp. gr. o'qSo, would answer 
th.e same pur)'ose, but a mucli larger proportion would be 
req lined. 

After the successful termination of the experiments 
given above, I have no hesitation in suggesting .nfjua 
ammoni.x fortior .th a test fo f^'-ptinji^nish between carbolic 
aod and creasote; and of lea\ing its value as compared 
to other tests now known to the judgment of the 
pharmaciat and chemist. 
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• A'ofr tht BMtr ^ Awt. Tssmr. MflfNid— Gnctin's "Hand* 
i d I . ion of CBTcndiifc Sociaty, vol. al., p. tjo, cfloiaiaa iht 

Caitdole of /ItiMwti^.— Carbole ScU absoita aRumMiiacal ns 

ahunilantly an<l wiib tvolniioa at lisat, formlM catbolBte «f amnKinta 

<I.»arcnt, llofirarn, HH. r'l Jii'i., J7, -51. Ttiit ,,-xt(, irs-i t in tbe 
< Citt < f vapnur lKrLiii(;li a (lots Ihhv at a li u let! tic ■ '< 1 ' '*< a 
iiralt r,u,-;n«ily if (harcnal. hut fr^t t.rt (rrra «n)- inline; whith, 
t:< V ever, is foitncd at ^c<)° C. in fc:itcii tubes, ar.d spaiingjy « ben an 
aivohnlic lolutinn of carbolate of bninHmin i% set a&idcSDrr a month 
ll aiirtnt) Si- in- Mi- 1; ■ nia diaaolVLS quKtly in crfil cr-ns' te, and the 
mixture tun , iv' v, : , crpottd In (he air (ReicI: i I 1 The aaU 
obla'Tcd tadtliL actn rcirsir^ toloiitlesa, »r,d i.;tn when it 

(ODtsii.^ I^ut little amnionia, eshit ita allialine rcafiicn, exhale* 
annonia. and volatilitra (Kiingr). Crrntetc ditiiolvea in ammonia, 
g«n in the coM; and lbs soluiion gires oB all its amnonia at locf 



Tub art of eleflrotyping, already applied to myriad uses, 
altOWS constant evidence of progress, especially in the 
successfol deposition for praAical purposes of metals that 
have hitherto bean considered intradtable. Nicbel platinf 
is now common, and, while cheaper, is for aome pnrposea 
supetior to silver; and there is some reaaon to aappoaa 
that by the employment of a small percentsge of soma 
other metal to diminish the brittleoeas, the rather re- 
(i-adkory nature of the nickel coating may be brought 
more completely under the control of the burnisher in 
lieu of the polishing wheel, than ia now the case. Then 
arc many purpose*) however, for which a pLtting of inM 
would be, all things considered, better than any of those 
now familiar in eleAro-metallurgy, and to aecnra thia has 
occupied the attention of some foreign esperimentera, 
who have apparently been very successful in their efbrta. 
I he c are described in a lengthy article in a number Of 
iiif, i"<< r.'.'.f. Iioin which we take the following:— 

'• At the late Lot:don International I'xliibition (tS7t) 
were CMhilittd biin"'C-nntc plates, medallions, and a page 
of printing-type, eleC'.iotyped in iron hy a process devised 
by M. ilugcnc Klein, who is at the head of the Chemical 
Department in the Imperial Slate Paper Manufatftory in 
St. I'ettrsburf:^. From a paper upon the bubject, read by 
Professor J.icobi before the Academy of Sciences in 
Kussi.i, in 1S68, it appears that in the previous year 
M. j'nii;uii:reB sent to tiie I'.ins li xir.bitinn seme speci- 
mens of iron cledlrotype which prcscaiied a fair appcat ante 
as regarded surface, but still were isifcrior to those pro- 
duced by M. Klein in the year following. M. Klctn saw 
M. Feuquiires's specimens at the Paris Exhibition, and 
on his relt>rn to St. Pciersburp, in Odlober, 1867, renewed 
his previous attempts to elcdiotype in iron. The scien- 
tific interest which attached to the new development, and 
the eminently useful applications of which he saw it waa 
susceptible, e«prri.illy in the departments of engraving 
and printing, simulated M. Klein, and in the early part 
of 1868 be bad acconipH^I'ed his objedt. The medals pro- 
duced ia the early part of M. Klein's researches showed 
on their reverse porosities and deep hollows, which pcna* 
traced nearly through tlie thickness of the deposit. 1 beaa 
cavities were also observable in great nnmbera in the pro- 
duAiona of M. Fcutjuitres. In M. Klein's later spedroeaa 
theaa sii^ar cavities— which probably nroceeded fioai 
bubbles of gas— entirely disappeared, ana thefr fbvcfiaa 
arc in no way inferior to those of copper speciatena pvo> 
duced under the best conditions. The starting-point of 
M. Klein was the steeling of engraved copper-plates, 
which process was cffc^ed in a bath composed of the 
chlorate of ammonia and imti (o which be added a mall 
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portion of glycerin. Those, however, who havo paid 
attention to the steeling process have had occasion to 
remark that in giving the deposit of iron a greater thick- 
ness, the surface cracked, and the deposit detached itself 
from cathode in eaceisively hrittie flakes. It beeatne 
^•cotaaqr, tberelbre, to employ bathfc of two dUfereot 
cla«ia» composed of sulphate of inm aad wdphate or 
^lorata of aatmonia. Finally, II. Klwo dcvIied tbiee 
baths after the formule P«O,8O3+HH4O,S0j'4-6H0. 

** The first bath ecmiiats of a concentrated eolation of 
crystals of the double salt FeO.SOj-|-NH40,S03 + 6HO 
above mentioned. The second bath was composed by 
oaixing the concentrated solution of each of ihvw two 
salts in the proportionv of their equivalents. At length 
M. Klein obtri:nt:d the third bath by t.ikiii<^ a s; lutiun df 
sulphate of iron, precipitating the iion by tarbon.-ite <jf 
ammonia, and dissolving th.i- prctipit.iti- by ^uljihuric .icul, 
getting rid of all excess of nciil. In ! rep,uiii;< tlie ba:l-.s 
of the second class, M. Klc 11, .'.is we li.uc s^.-.tii). mixtd 
the snlil!ir«n«i of chlor.itc of .-in.inonia an»i buli ii.ili; nf i:i.in 
jr. the pro[vjriior.s of il.eir t.qiiivalents. Anoiliur inctb.oil 
employed is to dissolve, ;ri a tulufion of fiil|ih;iti' of irun, 
as much cKIor.iti; of .unnionia .is it \\ill it.idHy .ibsoib nt 
a tempetatuie of about fco I'. .Ml tiicet- b.itlis wltl- tun- 
centrateil as lii;;hly as tlicy couIJ be. .•\s an anode, M. 
Klein employed iron pl.ntcs giving a surf.ice 0/ about 
eight times that of the copper cathode. In usiiif; a Danicll 
battery for the decomposition, the deposit was formed in 
twenty-four hours upon the whole of the cathode. The 
deposit, however, was full of flaws, and was easily de- 
tached and broken up into fragments. As it often happens 
that the solution of sulphate of copper improves by use, 
M. Klein hoped that the iron solutions would ad in a 
similar manner. He therefore continued the experiments 
fot fieveral days, without, however, obtaining any better 
results. Under the advice of Professor Jacobi, instead of 
a pair of Daniell cells for each of the five stages of decotn* 
position, he thon employed four pairs of feebler Meidinger 
cdls, uniting them in series "mkh the five stages of decom- 
pestUoa. This arrangement was found to give a smaller 
development of hydrogen at the cathodes, and better final 
result!. The deposiu. bowtvsr, wtro aot yet perfafi, 
some exhibiting porosity, snd Others be!og furrowed. 

" Conceiving from previous experience that this was due 
to acidification of the bath, M. Klein tested it, and found 
a viry clLcided actd reaAion. He attributed this acidifica- 
tion x.<i) the circumstance that the quantity of iron deposited 
on t lie cathode w,n9 greater fh.in tliat dissolve. 1 bv the 
anode. It was, therefore, necesi-.ii y to give the anouc 
greater dei:.'cc of ^rilubility, and :is that cotlld only be 
alfciftcJ by increibiag its arc?, M. Klein conceived the 
id'-a of placing >n the bath a pl.ilt: of n pper. and uniting 
II will) tiiic iron. The result of this c iiubination was very 
remarkable; not only were the b.it/s of the first class 
rendered neutral after several tiuuts, but the deposits 
became much more uniform. Their colour w.-is a dull 
grey ; they adhered perfe<5lly ti t!:e cathode without 
warping or cracking any part. P ;:inj» the first twenty- 
four hours the surfaces remained pi rfeif^ly even, but 
afteru arils tliey be;;an to exhibit mirujte c.i\ itics; Bililil.ir 
to the appearances often produced upon galvanic dcpo«'its 
of copper. These cavities, however, rarely pencir.ite to 
the depth of the deposit. Their produAion is attributed 
to the superabundant disengagement of gas on ti.c Kiirface 
of the cathode. It probably happens that these bubbles 
attach themselves strongly enotigb to hinder the formation 
of the deposit. If the energy of the current becomes ton 
great, the!>e annoying pl.eni/u-.ena are produced more fre- 
quently. By reducing this energy in the process, and 
having only an imperceptible disengagement of gas, by 
dimiauhliis Uie concentration of the bath, or augmenting 
the fcsislaDcc of Ibo solid portions of the circuit, 
fttiDMioft of ibtM camtJes endnly disappeared, and the 
beautfltal coenlts to which we have alread)| referred have 
been obtained. A microscopical examination of the re- 
veries of the deposits produced by H. Klein's final process 



fails to discover any porotuty or irregularity in the speci- 
mens. On leaving the balh, the iron is as hard ns tem- 

Csed steel, and very brittle. S«-heat«d to a dull red 
at, it losesmnch of its iliarpMiaaiid lutfdMOi. Heated 
to a e|ieny.red, it becomes malleablo, and may be engraved 
as easily as soft steel. If the deposits are produced in 
good condition, and annealed uniform^ and With the 
necessary precautions, they are subjeA to neither watp 
nor bend. There is no contraAion, but, on the contrary, 
a slight def^ee of expansion, almost imperceptible, how. 
ever. O'.ving to the necessity of having bank-note and 
einnlAr plates identical in every rcspc^l, it is of the first 
itn]-ort.iiive thai they sho\ild not be distorted, nor have 
th.eir [limensions altered in the process of atulealinj^. It 
appears that the galvanic dejiosn of iron has not only per- 
manent magnetism, but ih.it, like soft non, it receives the 
m.ngnct's.-n of position. Of the importance of the prac- 
tical appiicatitin of the process tliere can be no doubt 
whatever. By replacini; plates of coj>per by those of 
iron, ffTPatrr fKcihtirs will be affurded for producing pub- 
licatmns, v ot^s of art, and especially ii.-)nk-notes and 
cheques. Iron elecrrijtype plrtte? are (uuiiJ to be almost 
m ieslruvtihle. They ncjt t)rdy can be printed fro-n an 
almost unlimited number of times, but they are better 
calculated than thoiie tif cupper to iiiistand those 
inevitable accidents constantly occurring in piiniing 
establishments. Printers are sometimes obliged tn set 
aside as useless their best plates, which are often damaged 
by a grain of sand or by a chance knot in the paper. 
Thciie accidents not only involve the expense of renewing 
the plates, but sometimes occasion interruptions and 
delays in works of a very presaing nature. These are 
some .amongst the many s^dvantages which may be ex- 
pedcd to accrue from the introduAion of iron eledfo- 
types." 



ON THE ENKKCHT.S OV Till: I .\1 PON UL RABLESi 

WITH ESPECIAL RCFEKE.NCE TO THE . 

MEASUSEMENi: AND UTILISATION OP THBU.* 

By the Rev. ARTHUR RIGG, .M.A. 
(Continaed from i>«se t(i6,) 

Now, to examine these muscles— their fibres atid their 
fibrilla;, to watch their aiflion, and to speculate upon th« 
causes of thl>; adion, is a department of science full of 
interest, an 1 from which much that is valuable maybe 

brnu^lit. 'I'iiL objeC; of this h ftiire dcu ri not require that 
.'viiy &uch jnvc,sii»;ation siiuiilJ be made, and the com- 
petency of the lecturer is n;it equ.-.l to the task. Ur. 
Haughton, of Trin.ly Codeye, Dublin, has for many years 
sought for means and onportunitics, and availed himself 
of them, even at tbiO ri»k of ii;s own life, for detsrmiiung 
accuiale measurL-ments of muscular force. This hist 
nicrtion of the name of one who fur t'.velve or fourteen 
years has f;iven that attention to this siibjeLl wh;ch 
enthusiasm alone could induce, must not be passL-d wuh- 
OUt this addit:oi>. In reply to a letter lo'.'.-.iids the close 
of 1872, Dr. liaughton most himlly sent me 400 pages of 
the proof sheets of a work on '■ Atimial Mi rhanics," which 
has not yet been published.! This work is my authority 
for the figures relating to the experiments in rcspcd to 
muscular strength and endurance. With the results his 
careful and nttnemns opportunities have afforded him we 
arc clearly coaecttted. How carefully tbe«e have been 

• The CinTor"£eflurc«. deUvered befors the Soci:iy of Arts. 

t Sincr the ;'ci;vi rv <jf (hij Itflurc the wmlc hai been ruhli«hcU, 
und«r ".he t tic f. " 1 li Principle* of Aoim.il Mechanks." by lh« 
kev. Samuel Haughton, I".lt.S., l-"c11o«- of Trinity Colii qr. Dublin. 
Lon4eot Lanniaiis, Green, and Cu. Ur. H;iu^-hion m ni!! m the 
prebcB that "the work U offered to the public with the mcw of 
shuw-itiK the mutu.il advanlaKC oblaiuable by .-,n:)t -mini an I gco- 
met era Irom 3 combiniliou of the scicncti they t^lin .;1l. .4n.itomi»t» 
will gain by the iacruKd prccikioo which oumtrical ?,i*icmeiii» 
must civ* lo their obtcrvstloas, nA nonMlers will tail w saatoiar a 
imr tald of praUeow opened «et te their fanreitifMlons.'' 
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coSle(fle[i may be judged from the following. He writes, 
"Tliib miich I can guarantee, all the dissecftions, wiighinRS, 
and observations have beiin made by my own handR, 
with every precaution of which I could think to ensure 
accuracy. My observations have also been ninde without 
preconceived hypothesis to guide them ; and many of ii-.y 
most interesting results have been forced upon my notice 
by the fatfls placed before ny eyes in tbe diMsAing mom 
and laboratory." 

First, as to the expression •' coefficient of muscular 
force." On ibe wall U « table of " coefficiesU of tntMCular 
Ibfce.** 

la the arm 94*7 lbs. per square inch. 

I. leg uo*4lb8 

„ abdoracB .. 107*0 lbs. m i* 

Average . . . ■ lo^ o 

The term " coefiBcient " it a word of common oocnnence 
la ecicnlific investigation, and is plainly obtainable from 
" coeflieieiiqr." When we spealc of coefficiency we mean 
" that two or mett tbinge comliino to praiuee en cffeA." 
It le tho flgure by which a aait memfemmt ia orahipUed 
in order to prodiict ft sMnlt. To find th« coefficient of 
muBcalar fofce ie to 6ad tone ^umti^ which may he so 
combined with h measured area of mntcle aa that we can 
have .1 result on which to rely in reference tO the question 
piupci«ed. Adopting the view which the ledurea on 
energy and gravity propounded, it may suffice for the 
present to say that the table on the wall tells us that, 
knowing the number of square inchescontained in the cross 
sedion of any muscle, then multiplying these by the figures 
there staled, we obtain the weight wlncti tl.e partKul.ir 
muscle can, on sudden emergencies or fur a very short 
space of time, sustain. It is the limit of endurance — it 
is the measuic of lead \sliich is just sufficient to cause the 
muscle to break — il' a smali weight more be added then 
the muscular fibres will be broken. It is the very extreme 
tension to which muscular fibre may be subjected without 
aAual rupture. It is obtained by treating muscle as 
engineers treat wrought-iron rods wlien they seek to 
ascertain what load they can carry by tension. This ex- 
plains that tlie tabic does not give a coefi'.cient of '.<-ork 
the muscks can do ; such a coefficient depends upon the 
energy that vitality (or vital force, if the term be preferred) 
can infuse into tl-.c muscle; bat, however great that vital 
power may be, the work done by the muscle must be less 
than that obtained in the table to which these remarks 
apply. A few words in illustration may not be misplaced. 

We find from experimentt, which would occupy far 
more than an hour to narrate, that in order really to tear 
I square inch of muscle across, it wotild require 947 lbs. 
in the arm, and in the leg 110-4 lbs. It is somewhat re- 
markable that in the arm, which does not carry the body, 
yO«lwve94aB tbe ntrength of the muscle. When you 
come to those conne<3ed with the Uc, which have to 
carry the body as well as do wodt, tM fibres are very 
macR stronger. Taking the avetigo of the wbde bodyi 
the coefficient of t awMre inch of mutcte in the human 
Aame is 104. Therefore if we know the sise of miiy psr- 
tienlsr mnscle and multiply it by 104, we set in lbs. 
weujbt the limit of strain it will endure before fraflure. 

Now the next question is, bow much it will r.-tise. In 
this view of the case motion enters. Supposing a fibre 
was in the form of a string, a very long one, and by con- 
tractinj^ it will raise 2 lbs. wtiii;'nt through to feet. If, 
now, that fibre were doubled and only half ilie length, it 
Would raise 4 lbs., but it would only lift :t through half 
the space, because us power nf contraCtio.T would be 
diminished by the doubling. Now, the produds of the 
weight ratsed, and the distance through which it is raised, 
arc the same in both case?. If it raises 2 lbs. through 
20 feet, 40 would be the inca&ure of that muscular 
exertion; and if it raised 20 lbs. through foct, 40 
would still b« tbe measure ; but the distances are different. 
After illnstnting experinwoully these ststements, the 



leAurer remai kta il;.tt it rin ounce of iiiuscle be distribtrted 
with large jctftional area, then its contraftion Will hO 
little, Init the weight raised may be ^leat. 

Muscle has also .inotlier peculiarity different from 
anything with whicii we can deal. If a bundle of it be 
taken, as you arc aware, it atts by contraftion ; hut while 
It contraAs it does tiut change ita bulk. It does not &well 
out as we understand the word- it merely contrads. 
Thus, if you had a long muscle aft ing m a \ e?;sel of water, 
and it contradlcd ever so powerfulls , It would r:i-t in the 
slightest degree affedl the level of liie water in the vcs-el. 

Now we come to the rr.ode in which the met han;i:al 
a&ion of these combined muscular fibres is to be brought 
to a question of simple calculation. As far back as 17.5S 
Dr. Wollaston occasionally observed a peculiar sound in 
his ears, for which he could not account. He pondered 
over this sound until about iSuS, when a faint dawn bena 
to enlighten the gloom. In 1809 he made clear to 
friends what he was about, and in 1810 the results were 
ptibltebed in the Philosophicat Trunsadioni. What he 
then did Is the basis of all our present knowledge of this 
subjed of mntealar power. 

Or. WoUsston b^n to snrmite that the sound in his 
ears srote from muscular contraAions. He stated that 
he was led to infer the existence of intermKteiit con- 
tradlions, from a sensation perceptible upon inserting tlie 
extremity of a finger in the ear. A sound is then per- 
ceived which resembles most nearly that of carriages at 
a great distance passing rapidly over the pavement. The 
sound is not dependent upon the degree of pressure upon 
the tympanum, for w hen the car is stopped with great 
force without the presence of muscular adlion no such 
sound is produced. l-"or instance, if the head pre«s with 
iti. whole weight upon the ball of the thumb no noi&e is 
perceived unless tlie extremity of the thumb be at the 
same time pressed against the head, or some other muscle 
be brought into play. I 0 judge of the frequency of this 
cpntraifVile a^ion, lie contri\ed to imitate the sound and 
to render tl'.e sound itself and the imitation audible by 
the s.ur-c ear. It was accomplished thus. While the tar 
rested on the ball of the thumb the elbow v- j • ' pported 
by a board lying horizontally, in which Were cut notches 
about i inch, asunder similar to those in this board. By 
rubbing a pencil along these notches with a regular 
motion he imitated pretty corredly the tremor produced, 
and by counting the marks and noting the time, he found 
repeated observations agree with each other as nearly a^ 
could be expeded. He also varied the experiment. One 
variety was this— the ear was stopped by a cushion 
pressed upon by the end of a notched stick that rested on 
his foot and conveyed the vibrations from the muscles of 
the leg to the ear along with the tremor produced by 
fridlion upon the notches; and still the results were 
nearly the same, viz., that the muscular vibrations re* 
semWed tbe sound of carriages at a disunce. He induced 
many friends to repeat the experiments, and by going 
through the form of tbe experiment anyone may, when 
convenient, satisfy himself. The hummtng soand wiOiOf 
course, be perceptible only to tbe ears of the experimenter* 
Put the first finger of each hand tO the ears, not 
pressing them tightly, resting the elbows on a table thus, 
and then clench the fists firmly, you will immediately 
throw the muscles of the arm into afkion, and as SOOUSS 
they arc brought into adion there is a peculiar humming 
sound perceptible. That is a sound caused much as the 
sound of tlic?, wlun b.i.'/ing about, is caused, or 8S 
huinining birds cause tl:.eir sound ; it is caused by an Ifl- 
termiltent action ; in this ca».e of the muscles, and upon 
that action, the test of this lecture will turn. I'here is, 
Iiowcvcr, a better plan even than that for observing this 
phenomenon. When you go to bed, if >'ou are paiticuhuly 
bent on scientific research, and wiil lay your head on the 
pillow so as to entirely exclude all external sounds from 
I tlie ear, then clench tlie teeth firmly, those muscles which 
are concerned in masticating the food are brought into 
play, nod you hear the sound most distiaaiy. Niaw, that 
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■ound gives a musical notCi mnd from that mniical note 
■11 oar knowledge of mucaUr ndion tpringt. All nra- 
■ical fioiM an eanaed by the freqncnt rcpct^n ef a 
vitanUton at eqaal intervals. Here is a riaaa tube of aome 
length, and a little Jet of gas lighted. If the tabe be 
|tiMed over the gas-light you hear a musical note. That 
n censed by the light being extinguished and re-lighted a 
certain number of timea per minute, as you can see by 
watching the refleAion in the mirror. If, now, the mirror 
be abakcn behind the light, a number of separate flames 
appear, if these arc counted we can ascertain how often 
they occur in a minute or an hour. ThefL-fure we know 
the number of beats which produce th.^t musical note. 
Here is an instrument for causing a sound by the frequent 
interruption, at equal intervals of time, of a stream of 
air. The number of interruptions in a given time are 
recorded by the wheel-work and indicated on these dials. 
It is calU-i! a " Siren." Again, licre is ,i gyroficope, which 
does the fame tb.ing. If some stung be wound round, 
and it is set in rapiil rf:taliiin, an:! thi-n a piece of car.e or 
quill be pressed against the little wheel at one end of the 
axle, the note producc l w'M vary according to the speed uf 
the rotation. Auother illustration may be had from the 
heating of metals of certain peculiar-shaped sarfacea, and 
laying them on cold metal, — sometimes a peculiar bam- 
ming sound is heard. 

When Or. Haughton was suffering from a singing in 
the ears after an attack of fever, he produced a sound by 
esercising the muscles of the jaws; this sound was in 
uilsoa with the singing in the ears, bnt separated from it 
bjr several oAaves. Dr. Haughton was struclc, like Dr. 
wollntODf with the resemblance of the sonnd to distant 
cabs. He neaaared the intervals of the granite pave- 
ment, and fomd them aboat 4 inches apart. This gave 
tbsee inpolset la the foot. If the cabs wan driven at 
8 mHes per hoar we have 35-3 impulses per accood. Aa 
organ-pipe with a movable stop was toned in unison, and 
thus 35 1-3 vibrations per second were deduced. 

Prom this rate of muscular contraction Dr. Haughton 
deduces the amount of work stored up in human muscles. 
It may f.icilit.ite an explanation of the table and diagrams 
on the wall if, in as simple and clear a manner as in my 
power, the mode of conduflinf,' the experiments is 
described. Remember the object is to make clear to all 
not only tlie mode, but also the principles on whu h these 
experiments rest. Therefore every technical or pro- 

ftttional tern nnst, as far as possible, be avoided. 

(To b« conliatted). 



MISCELLANEOUS. 

Uftiversity of London— First B. Sc. and Preliminary 
Scientific M.B. Examinations.— The following are lists 
of candidates who have passed the recent Examinations 
for Honours ■.—Mathematics and Mechanical Philosophy 
(First B.A. and First B.Sc. conjointly),— First Class. 
M. J. M. Hill, First B.A. (Exhibition), University College. 
Tliird Class, j. Edwards, First B.A., Owens College, and 
W. Faweett,P!T8t B.A., private study (equal). Chemistry 
flPlrat B.8e. and Preliminary M.B. conjointly).— First 
Claai. C M . Tbompson, First B.Sc. (Exhibition), Uni- 
verai^ College ; J. V. Jones, Fin* B.Sc., University Col- 
lege; O. Christopher. Ftiit B.Sc^ Uaivefsiqr College ; 
P. P. Bedson, First B.Sc. and Prel. Sci., Owens College. 
Second Class. D. K. Jones, Prel. Sci., Univertity CollMe , 
S. A. Hill, First B.Sc. and Prel. Sci., Royal School of 
Mines: H. Davy, Prel. Sci., Guy's Hospital ; H. Bobaen, 
First B.Sc. and Prel. Sci., University College. Third 
Class. W. Banks, Prel. Sci., private study, A. Daniel, 
Prel. Sci.. (. diversity of Edinburgh, and J. W. Meek, 
Prel. Sci., Owens College (equal) ; C. Hopkinson, First 
B.Sc.. Owens College, and O. J. Lodge, First B.Sc. and 
Prel. Sci., private study, and J. Ryley, Prel. Sci., Uni- 
voiitj Collage (equal) ; W. P. If ears, Prd. Sd., Loadoa 



Hospital ; T. F. Hairis, Ftnt B.8e., jfivate study. Sx- 
pmm^Utl Physics.— Fint Clata. O. f. Ledn, Fiiat B.8c 
and Pk«L Sci., private study. Second Class. H. Saiasburjr, 
Piei. Sd., Univeraitjr Cdlege. Third Class. D. R. Jones, 
Prel. Sci., Univenity College; J. V. Jones, First B.Sc, 
University College. Organic Chemistry, and Materia 
Medicaand Pharmaceutical Chemistry (First M.B.I. — First 
Class. A. H. Jones (Exhibition and Gold Medal), Guy's 
Hospital ; A. J. Pepper (Gold Medal), University College. 
Second Class. T. K. Ivifjrrf, University College ; C. L. 
Jones, Guy's Hospital, and £. W. White, King's College. 
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THE NESSLER REACTION. 

To the Editor of the Chemical News. 
Sir, — The Nessler rcaiflion appears very unmanageable in 
Mjme liar. ls ; you w.U tlierefore probably admit the value 
of the followini; s;iu]i;e BU[.;i^estion : — In diluting the stock 
standard sulphate of ammonia .solution, and also in 
making the Nessler comp.insons, use, instead of puns 
distilled water, distilled water wliich has been receat^ 
boiled after the addition of some caustic potash. 

This is a ready means of getting water free from am- 
monia, and considerably heightens the sharpness of the 
comparison texts. I have adopted the plan aoowyeaia. 

— I am, Ac, 

Snnnv W. Rich. 

Laboratory, ia, Cbcoies Street, W.C. 
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ADthracen.— In esperimeiiting with this substance I eadeavouml 
to prepare the pm maMrial by ■oblimation from iIm rMitfw Mt «q 
di^Ming cmd* snthracra In alcoboi (*p. er- 82]), wMeh retitfw «»• 

tains gn to loo per cent puce anthnicen. In thi( way I obtained a pro- 
duft, yellowiah-whitc and snow-like, being cxadtly Jikc the inthracen 
which cr)'iilalli>ei (ram benzol Igo per cent), but on tcating its 
melting-point, I found it to t>e be!o« itso° C, instead of aio° C, the 
mcldnK-paintuf pure anthraccn, acccirdinff to mott suthon. What ex. 
pLinatinn to give for this I rcnllydo not Know, unleai it is that tbe 
product IS a miilurc uf anthrj^cn and naplithalia, but the latter body 
should have been completely waihed out, 400 c.c. of alcohol tuviog 
be«n used in waahing only ao etms. of the crude pressed antbracin, 
and of this, after waabins «aa drying, only 6'S grroa. at iasolable 
■natter remained. At the same lime I obtained, as I have repeatedly 
o other evpcriments, ■ most beautiful cluster of thin, iridescent, 
transparent plates : these I have often found attached 10 the under 
■Brfaea ot tbe filler-paper on which I have been drying anthracen. I 
•hall beflad, if any otner readers of your valuable paper have mad* 
similar experiments, if tbey will forward their results and inferences. 
On a future occaaioo I abafl have great pleasure in sending an account 
of any other experiments I have made on anthracen which will be 
more uorlhy ol publication than this short account awy hSi.~T.li.l>, 

Notes on the Utilisation of Sewage. — 

97. (To Mr. Bazalgetle). What is the tola! amoant in tons of th« 
sewage of the nurthern side of the Metropolis ?— The sewage on the 
north side is altogether 87,000,000 (;allnnii i-tr dicm. 

98. (To the same). How much wmild be in « year " — It is probably 
worked out pretty corrcA in page 106 of this rcp:jrt of the Main 
Drainage Committee, wb«r« it is stated the annual voloflM Sf tba 
sewage on the north side amounts to 3ft,967,»S5,ioo of gallom. 

99. How many tons would th.it be in ihe yrar ?-iriS,n},iij tons. 
104. (To Mr. Thwaitea.) The greater part ol iK.i.i: i'>8,033,ii} tons 

of sewage would be discbareed 00 tbe acres ol sands, would 

they not ?— I hcllcvc they didintcnd to di«cfiar);e then. 

107. If they you would allow, would yen not, tliat It saODtd be 
nearly seven feet deep if it were all collcOcd there at once ?— No 
doubt. 

2ij. (To Mr. Tbwaitts).^^ Are jroii aware that Messrs. Hofmaon and 



Witt haw mmmI dMt the MeU cmMain ■i»smeltaa of tba l. 

in soiviloo. and that there is only oac-«cvemh in tli* ssnd I— I Mtw 
that that is so. 

Uft. (To tlie Santc i. Arc ynu aware that Messrs. Hofmann and 
Wtt have slated, and that those who made this report have corrobo- 
rated them in that statemeDt. that itjo tons of liquid aewagaan 
IB valoe to MM ton of guano ?— Yes. 

3S0. (To Mr. Baralgette). When wou'd you put the sewage 
the land Iketwean the Abbey Mi K and llic Maplin r.uni' ., during tba 
whole of the year i—l can hardly conceive that the acwagc would b« 
applicable joljbeiswidsitas the wholeef ihayMr, 
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181. (To ilic auw). Wlnt«e«M]rOtt«o«rltb Itat ikoM limtt at 
which {( WM a«t appUcabla to tin laad?— I ihaiiMtaJM it iatolbe 
p wwn t ootftll, , 

509. (To Mr. nemaiu). I ituppou vou (ro AwaretbttiAtigBtfaaan 
twlof the 14 thf half rf the scw»i;e flows ?— 1 jim aware ibat there It 
• Urcer pr' ( ni h;:!! at one peri >il cf the 2\ hour* than there is at 
another. 

jiz. (To the ume). Tfacn if the baU of it ilowa ia ci^ht hours, that 
would be zy> cubic fiat aor aoa ia «i(ht lMl»a^-^|lpa*iBC the Italf 

to come in «i|;ht huura ft would be zjo cubic Art. 

513 (To Mr. Ilrrr'i- \Vh»t » ' n'il he the ihiekne»« rf thii per acre 
per annum r — It tL iiic^i lu 6t \ cii Jet! p^-'f acre per annti^. 

314. tTo Mr. Ucman»>. Do yoa confirm thai ?— On i2,oco acre* only 
U wovM ba aavaa laat tUckt bat ob ao.ooo acres it ii four feet per acre 
]Mr aaaimi. 

7J-. (To Mr. Hnpe». Yon have stated that the Et'Iiibi;rKh rxfcri- 
nicnt^ \< rrc .i gre .it fucrcu ? — Yen. 

7}8. (To the »me). To whom have these cxpericncnti been a great 
aaeecaa 7— To the propriciara. 

759. (To the aama), Tbcr have not been * ^eat lucceu to the rale- 
p«ytrt ' — Ceitaialy aot; they gel no benefit whatever (to!ii ih: ar- 
ranccnicnt. 

7lij. (To the aame). But with rcea'd to the x-a!uc of the seu ace to 
the Iowa «l Edinburgh, io thejr receive anythinc for it ?— Nothing; 
the rewage flow* into a nntuinl atfeamt which lta|>penii to pass through 
this farm : and pus^ir r throaeh the farm ihcy have gradually adopted 
it for uri^.^ii n, and evtcndcatlia Qritemi at tbtjr found it paid better 

than onlinnry cuUivalion. * 

7.'<j. iTo the lamei. Hoir msw toM of mmm tm jrm tMopaaato 
distribute on the Maplin Sanda 7— fftba whole Of the aewage it ptoccd 

there, it wi uid Viv. .ibi'ut ^(y:o ttms per acre per .mr.um. 

isli. iTo Mr, Il -fc It )■ .<. !.t ! r, -MUti V\.\X ;>n ^ill:eI:f the tcwace 
han been ir; l.Icl! u: l . ; cr l:cail if the pcpjluttnn; upon what eili- 
matc is that talc jtni'nn b.i -ed believe that that ia baaed upon a 
very li ne :.cnci «( cspenmenu by • Bvmbar of dtflereat ebemieia, hut 
thatiaonl) tlic lheorciii..tI value. 

8*6. Ha« that any idttcntc to the expense rf c.irrying the scwape 
from the place at w hich it ii thrown into the river to the place of its 
•ppikaiioB Mooe wiiataver. 

(Kcpott of the Mais Drdnafe Coauniltea fbr 1884, vol. i/tfU 
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ABKIDOUBMTS OP PROVISIONAL AND COMPLBTB 

SPBCIPICATIOKS. 

tmprovrmrnlt in fhe manufaclure of while ltml, ami in thr piirifica- 
HsH of carboHic aciJ gat med in tht -said i/iiii.u/iJi.Hrr, anj in 
aff'tr.itris t'ufflot. (lenrge Haseltine, Southampton BuildioKS, 
r. r.d n. I A t iiiniu 1 u .ition from Asa P. Mcykit, New Briiauia 
tnnnccti^iit, U .S.A t. January \$. i8;.i.— Nn. ^13. My inventiOD 
relates 10 an impifvnl .ipioratus d^r iniiriuf.ii!luiiiig whiie-lfad, ami 
also to impr'iveu mctlu il> uf (lurifyinj: the caib. nii: atid pas Uied In 
the f aii manufacture. 1 use an apparatus wlicreby the carbonic acid 
gas required for corrodiaf the kad ia aaed to aamt in conveyiiiK the 
vapour Lf acetic acid Into eontaA with the mcMtlic lead, and Is also 
used loa-iisl in vapm:ri»inK ths acelic aiid required for corrosion. 
The melh fcl uf manuf.iCIui ing uhitc-lc.nl by the j ap| a:atua i» as 
(c^lowa :— Thin urips or piices if lead of any cjnvcmer.i siie are 
elacad in a auitable chamber or bouse. At any convenient distance 
atoM tbia chamber and cunncAcd thereto by a pipe or pipes, or within 
the chamber itscK, is placei) a vtisti, ictctv oir, rr recrpvic c < f any 
■■itable fi'rm or shape conisinins .tci tn .u ii; "i jr.; tijiLiljlc : !rLTi|;U'. , 
(mtbeoic acid eas, cithtr (luic i-r niitcd with uxy^cn ur with commi>ti 
airthfetccd through a suitable pipe or pipes into the laid neeptacle 
COntatfiinK acetic acid, the gas b^ing rmrd iltruugh or over the acid 
and then passed from the ir^c; triri: firr \ ml»theroameoniaiah)g 

■nctaiiit. l< << I >-"irosK!< , •t'.ir.i >l> iikr'..i o i>itt>MlttCcd at any ccni> 

Ttnicnt poiut and ininglcJ wilh the car. atiU v..p«ur. 

i(n ia«/"^<'''''' f'l'Wiis o«.f apparalut Icr ixtradine and rttovi-.ng^ 
ottt, fut'. 'I'-i' '■fr.lar subslaneet. John Coi, analvticnl clmtiiri, 
Newcavtlc i.n 'I vHr, and Samuel Cox, hydraulic engineer, I lat> ham 
Ko3:l. Suitt> . J.ii ujiy iS. K'<7j. — No.ii4. Our i.aiJ invcnliiMi rtlales 
to the cxlraili.'H ai d r.^tnvcry of cil*. fats, • petmaceti, parafiir. wax, 
and other likcscbslar.ee> tv the acii<.n 01 a xolatile solvent p.isiL-d by 
distillation through matenals c n|;>intng these cily, falty, or olhrr 
substances, the said %olaii:e so.vctit being recovered after each 
operation. 

A promt for Jprminf; catlionic e.iiilf }>cm oxy hydro^rn wipour cr 
lliim,mitdlt» •ipt'i*'ll"i for uliliiini; the utir.e /rr Sualing ptirfafs. 
Levi Stevena, fc.^n I rjntiMo, Caiili tria. January iS. in-^.— Ko. 21b. 
This Invintiun consuls in ihc discovery of the conditions hy which 
carbonic o«ide or proiojiide tf cat boo is formed from o»yhydrogcn 
vapours or steam. Also in distillinj; kili^minous coal, aspliatlum, 
pifie»wood .^n<;l in fai:t any substanec that will (|i?>ti! a cirhnn or hydro- 
carboo vapuui or gas, uhich \a|our i r gas is used in tl.L disintegration 
of oayhydrocco vapour or steam. 1 he invcnlinn li.rihcr consist* in 
the apinicatMn of carbonic acid or ptalDiiidc thus formed to steam- 
boiler*, (umaec*, and all places where beat is rcquirrd. this being 
effcfted by the use nf .in . siiinblr numbrrof ret :i ts. u liitli srr nt rso 
as t''> be heated by :1a sunii fMn.in.b \s liii.lt -.Lixt for [he .'.If,.*m-t)oi]Lri. 
These retorts are charged u ith any suitable or convenient substance 
which will produce a carbon or bydracarbtm vapour by distillation and 
a* the peofar time. Supcrheatedr»team(ftom an apparatus also heated 
by the fimiaces) is Ut in at a temperature at which the carbon is 
dnctawaaad. I'mtoxidv el carbon and free hydrogen uic thusev uK liJ, 
■ad the ftaea thus produced are led by auitable pipes into the furnac<;B. 



Proi irinn is also made for the introduflion of oiygen from the air for 
the complete combustion of the gases thus introduced. 

Jmptuiemrnli in ilnpptring holttn fur aerated or tmtout liqutdt. 
Charles Farrow, mechanical engineer. Great Tower Street, LoDdon. 
January |S. JS73.— No, 218. This improved stopper is formed by 
attachin-; 10 the i r linary bottle a tube of flcsibic or elastic mjtcri.if, 
ajch as intlia rulil er, or india-rubber lined with linen, <jt t end ih.s 
tube beiDcpasaed (net and attached to the necJt of the bottle by stnag 
or wit*. To bIom the bottle, the appir |nR of the tnbe n^r b« eitber 
ooabled down aad lied, or stranKlea. 

An rmptr-i-tmcr,'. -r .*. 1' rii Jif nr ewtein hatiimeUri . iind in Ihe meant 
0/ j'liliii^ She j.ijijf. L (h .'.ti'jj.ei Gcrr,.:e, Suti C orrirnandcr R.N,, 
Heme Hill, Surrey, and llcnry Porter, optician, Siiand, Middieses. 
Jammiy it. 1873.-- No. 8S(> Tba datcm is made open at bottom, ao 
that when fitted on the month of the tube, and the two inverted, tb« 

mercury may be poured into the tube without the use of a funnel, a 
l^^ i^^rd ' r ^, ir.^', cnr.l I ttr. ixv\l intrctluctii into the tube. This 

cord has a brush or feather at its extremity, which reaches the closed 
end of the lube, and the mercuiy on htiag poured in is broken ap into 
clobaleB, which pass down between the cord and the sides of the tobo. 
The cnrd is then rotated in the tube, which raises it out of the mercury 
brini ing with it all air-t u! b:c-,. Whrn tl e tube ii fil ed, the l .■ rn 
is closed by a vulcanised india-rubber stepper, and Ihe icstruracal 
I ro'ji^ht to its proper position. 

A 1 . w or tmpreved ehatccal to bt used for fKrifying ttwage anil other 
fnul u.if.r!. iin;f /<ir iirii>i^<i-/r>ii^ n:id drojoriitu); puTpp'.a. James 
Kr-hey, siig.tr rr nnrr. M ;inv:ic r.ttr. J-nc^iry -,>, — No ." ii- The 
features of nos'clty in this invention c- nsist in drying and charring the 
sludge or precipitant obtained by treslinc tewaee alter the manner of 
the Native Guano Company, Limited, when prsAising according to 
either cf the two patents granted to Me^-ic. r< Siilar and Wigner. 
tjtaring d.ile l ire I ' .'i. N 1. 1134, ami to W . \Vij;r.er, bearing dale 
May 12, i.H7a,'No. 1354, in both ul ulueh piteiits lUy is Ihc principal 
precipitant, or the sludge or pr.-cipitant ohtaineil by tiratmg scuage 
hy other prccipitatinf! processes m uhich clay ii used, and to pro. 
ducifig a charcoal which is useful for the various purp'ses described; 
or .1 Mniilar charcoal in 1 roduce j by mixing clay with Ihe refuse car- 
bona;cous mailer from frussiate of potash ina.nufaiitories, and then 
charring the misture. 

An iKiproPfd process for obtainlngtallof linaiu! dhci pro^twels from 
u-oile or rr/iiir tin-plate. Adoli Gutcnsohn. analytical chemict, 
Greshim llou'c, Loni:. n. January 2i, 1873,— No. ij8. I use a vc«WI 
made of any material not affciflcd by Ihe atticn of atids. In this vessel 
I place the tin-plstc or refuse with muriatic acid until it has acquired 
a dull grey colour ; the acid is then poured off into a second vessel 
containing the tame weight of tio-plate waste ; here it again remaioa 
till the co:oiir of the waste is dull grey ; after which the annw proccsa 
is repeated in a third vessel. Ammoniac is added aatil. on tettinc 
with a sniiition of eitraft of indigo, a blue-black deposit is formed. A 
fLither quantity of the solution ol cstraCi of indigo is then added until 
the deposit cease* to be formed. The solution is then allowed to Iml 
farafewminatca,udtbcsiltai«d. This aoliitien la then e*«poratcd« 
and Ihe salt allowed to eryitatlise. Metallic tin ia obtained Iroea lb* 
purified ssit of tin by means of line. 

/oifru'. f i.ii 'u'l m the vinniifiicture rf incombustil'it paper, in ink for 
T, I i.'ii;,; o.'i Ihe jaiwf, lirij in covers aiut nvelopei for Ihe taiJ taper or 
iHirr pjper vhen made info bDOht or (uckaga. George William 
llal'penny. 35, Lower Shadwcll, Middlesex. January i], 1R73.— 
j Sii. j(>l. The chief features r»f novelty in this invrnti >n arc -I'irst. 
, The mailing of a palmer ^sbtieli sha.l be i.TLlin-irily ini:..-rnLujtielL under 
. sueh ciicumstanccs as tires occurring in dwelling-houses, factories, 
and other building*. The paper is composed chiefly of the foUowinc 
ingredients, vi/., linen or vegetable fibie and asbestos with borax ana 
abim, to «hieh is sometimes .iJifcd a small quinlnv of ground or 
I '!» Jifcd gisss and of comrri n salt Secondly. An ink fi r writing on 
the above paper made front the mineral or metallic earths. Thirdly. 
Ittcombaslible covers or envelopes for books and pMhacn autde Cpooa 
the incombustible pulp • r paper with or witfaOVt cheeta of tale or 
sheets of talc w ith or without the incombuvliblc paper. 

ImproVi wnili 111 lt<r,ting sc. uc;,' fcr tl:,- pii^.m nf making mannrt 
and purif)inr nuuigf. Ficdcricic Jaeobseii, Kedfcrn House, lidin- 
burgh. January jj. 1873.— No. Mixing phosphate rf lime aloOK 

with diluted sulphuric acid, which sulphuric acid is so diluted wiUI 
sew.if;e m'trriti of with clrun water, whereby a superphosphate is pro- 
durtil, Mhith u then mixed with the m</re solij sewage deposit 
obtained by any of the knovtn method* for producing subsidence and 



TO CORRESPOWDEHTS. 

The Sti'Pents' NtrtiBEit of the Chemical News will be pub- 
lished on i-riday, Sicptembcr tath. Oentlenien holding omcial 
rosilioiwin the Uriversities, Medical Schools. &c., of the Untied 
kmgdomi where Chemistry and I'hysical Science form a part of 
the I'.dueation, uhi have not yet forwarded the necessary in- 
furiration to < ur I'll'i.e for piiblKiti> n in th.Tt niirrbcr, will confer 
a I ivour h\ bcndmi; it with the least possible ueUy, 
Vol. XXVll. of Ihe ChluicaL Nuws, containing a copiousindea, 
is now ready, price lis. 4d., by post, iii., handsomely bound in 
cloth, gold lettered. The cases for binding may be obtained at 
oi:r office, price If. fi!. Subscribers mayhavc their copiit, hound 
lor js. 6d. if sent to vnr otfiee, <. r, if accompanied by a tl'; ui t-ise, 
fk>r Subscribers n isbiog to complete their acts of volume* 
are reQttealcd to apply to «• pnbiiihar. wto will j|ive tbca 
infcrmation respcAing scaraa onmamiM wIihmh. Vol. amiH. 
commenced on July 4th, and Will bt cowpleta ia mwnyiate 
numbers. Reading CAS8a,pric« n.M.«acb|POMlkHsMI]rala» 
^ obuiocd at the Office. 
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ESTIMATION OF HYDROSULPHURIC ACID 

IN MINERAL WATERS. 
By W. J. LAND. 

In ail apaitnent free Trom dircA sunlight, preferably a 
room ligbted by non-aAinic rays, prepare a moist pre- 
cipitate of purt earbonate of iUver, by dissolving 8*5 erms. 
of pure nitrate of silver in one-fourth of a litre of dis- 
tilled water ; also, 27 grms. of chem. pure dry carbonate 
of soda in an equal Nolume of distilled water previously 
heated to abciut iSo F. Mix ikc solutionH ((gradually ), 
simultancouily stirring the niixcd solutions with a gU&s 
rod. Allow the precipitate to subside, decant the super- 
natant liquid with a pipette or small syphon, wash with 
hot distilled water, decanting .ind w.ishinf; successively 
6ve or six limes to obtain a comparatively clean pre- 
cipitate of carbonate of silver, in which substance we 
have a most excellent reagent for removing every trace of 
hydrosulphuric acid, smalt quantities of alkaline sulphiden 
and haloid.*!, from their solution in water. Add, to a 
definite quantity of the water to be operated upon 
(say I litre if <^ttungiy impregnated, and 10 litres if 
weakly impregnated with gas), the still moist precipitate 
or magma of carb. of silver, until the precipitate, at first 
black in colour, becomes brown or greyish-brown, thus 
indicating an excess (as desired), of the silver salt. Shake 
or sib mil, warm eently, and allow the precipitate to 
labHde fttft&Xy. Oacant the greater part of the liquid, 
tnuufier the remaiAdcr of the liquid with every trace of 
tlw pitcipitate to a small beaker, and digest the latter 
witbpaM dilute nitric acid (i of acid to about 4 of water), 
thlta nnoviDK the excess of carbonate of silver. Decant 
and wi»h well with distilled water. Transfer to a weighed 
filter, waA irith a nuidecataly dDvie solution of hydrate 
of attaooia (to icmove tilver haloids), testing the am- 
moniaeal filtrate oeeaaionaUy inth aol^iide of ammoaUun , 
or ether niitnUo reasent, to discover the p taee n c o or 
a h aea ca of tba tSter lialoids in the washings ; when all 
trace* of Iheae have disappeared, wash well with distilled 
water; lastly, with pare 9^ per cent alcohol, dry on a 
water-bath. Renove the dried sulphide of silver from 
the filter, ignite the latter in a small porcelain crucible 
with a grain or two of sulphur; heating to incipient 
redr.c'.s ;tu c-v.pi.1 <_:.;': l-- i.f siil ;■' , ,ir j, add the ignited 
piotiuct tu ll'.i. lafj^c: t,naiUity of tne precipitate, transfer 1 
to a desiccator, afterwards weigh. 124 of the sulplmfc 
corresponds to 17 of hydrosulpburic acid sought. — Amtrican 
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Th4 CktMittfy 0/ Sulfkurie Acid Mmitfaclurc, By II. A. 
Smttn. London : B. and P. N. Spon. 

That sulphuric acid plays in chemical manufaAures a 
part analogous to that sustained by iron in the mechanical 
arts is not to be di.'sputed. Such being the case it is sur- 
prising that every point conneficd with its produAton has 
not been thorou'^hly studied both from a theoretical and 
praAical point of view. Yet the author of this useful 
little work aaya no more than the tmtb when he declare* 



that;— Tba interior of the lead chamber la 

paratively aa vnknown land tO t»." Mr. Soiltb, ia the 
brief compass of Bi pages, haa made a very praiseworthy 
attempt to supply this deficiency in our knowledge, and 
we hope that he may find time and opportunities to 

carry out and complete wliat he has SO well begun. 

The first part of the work i.s devoted to a consideration 
of the presence of arsenic in the sulphur ore* conimonly 
employed. The aniour^t of this serious impurity he finds 
to DC greater than is generally stated in standard works, 
ranging from 0 943 per cent m Belgian pjrites to i S^8 
in Westphalia. The auth.or's determinations certairily 
accord much better with the amount tjf arsenious acid 
present in conimeicial sulphuric acid, hydrochloric acid, 
salt-cake, and other produds and residues implicated than 
do the analyses ^iven in Richardson and Watts's 
"Chemical Technology." In that important work the 
highest mean pcrcent.ij^e of arsenic is described as ranging 
from o-3t to o'33, whilst some pyrites are described as 
containing mere traces, ard others as perfe<5lly pure, 
" results which," our author remarks, " are ne\ er 
corroborated when these ores are being worked on a 
manufaAuring scale." The means for preventing the 
escape of arsenious acid into the atmosphere, and of re- 
moving it from sulphuric acid, are carefully investigated. 
The preference is given to the use of sulphuretted hydrogen, 
though the mode of its application is still an open 
questton. 

We next come to an " experimental examination of the 
cirenmstances which determine the aAion, inter u, of the 
galea in the lead chamber." The author, founding on 
carefot experiments, controverts the common view that 
no nAion can ulm place bctweaa <amBUt and tnlpbnroua 
acid gai>cs without ihe intervention or water, either In the 
liquid «r caMOua atate^ Re finds, on the contrary, that 
" adkion does take place between the diy gasaa under 
certain circumstances." He draw* bm the ganaral 
practical rule that, " the higher the tempentdra the flMie 
steam is required." 

In successive seAions we find experimental iaveiti'. 
gations into the distribution of gases in the lead chamber*, 
the temperature at which nitric acid aAs upon sulphnric 
acid, the distribution of In-at in the chambers, and an 
inquiry into the best form of chamber. We quote the 
following as his practical conclusions : — 

1. The best form of chamber is one which is long and 
not high, of somewhat the following dimensions : — 
Length 150 feel, width 25 to 30 feet, height 10 or 12 feet. 

2. The temperature of the chamber should be kept as 
nearly as possible about 200" F.; this faA also aAing a* 
a regulator for the amount of *team thrown into the 
chamber. 

3. That in "starting" a chamber culphwic acid shonld 
be run on the bottom Ml preference to water as at present 

generally employed." 

In a final sertion on the Gay I.ussac tower and the 
escape of sulphurous acid to the atmosphere, he condemns 
the tower on the followint; ju;.t principle ; " Instead of 
a careful inquiry into the Cause of the ci.c.'ipe of nitric 
oxide, we take it as ,1 recognised faift that such a gas 
muit escape, .-.nd that otir only hope rests in some 
method of absorb. n^; it. Referring to the present escape of 
sulphurou.s acid from alkali work<^, the author recommends 
a prohibitor)- law sinnl.ir to the .Mkali Act. Whilvt fully 
admitting both the nuisance andthewaste thusocca»ioned, 
we cannot help asking what proportion does the sulphurous 
acid escaping from chemical works bear to that evolved 
from the pyrites present in coal ? Our convidlion is, that 
in any distrid where the highly sulphurous Lancashire 
coal is ttied the former i* a mere " drop In the bucket.*' 

We strongly recommend thi* treatise to all of ou' 
readers who are interested in the manufaaoreof sulphuric 
acid, and we hope that its pradltcal, experimental spiiit 
may be reproduced by writers on other dep^timents of 
chemical technology. 
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Vndtr thit ktaJing wOt h» femnX on tncyclopadit UtI o/ 

ekimtial paptrs publishrd atrcait iturin^ Iht past vetk, 
neith J5i(f.iif» (/ tiii suiifptit'U of adiaftUigfous abrutgiurnt. 
Tht two hal/-ytariy volumtt of Iht Chchical Ntwt, wtth 
tktir eofioMt inJten, will, Ihtri/er*. t« MniMlfiff to an 
Sm^isk tdittom e/ tht "JtthtnbtrickU." 



Hvn. All 



ditan 



Compt'i R.n.his liebdamadairci lies St^c.ucfs dt I'Acadcmit 
Sciencts, August ii, T873. 

On Cyaxudes.— M. Berthelot. — A continuation of the 
thenno-ebcinical investigations with which the author 
has been occupied for some time. The author mentions 
«s an important instance of an " inverse displacement " 
that bydtocyuiic acid displaces hydrochloric acid from 
combination with the oxide of mercury. On the other 
bandi eoomurated hydrochloric acid, and even hydrO' 
dilocic gai, expel immediately, and at ordinary tempera- 
tvnt bydrocyanle acid from cyanide of mercury; and 
dilute aqoeoni hydradiloric acta €om|»leiely decomposes 
cyanide of potassium in loletiott. Theae fiiAa»li« con- 
tend*, are in perfeft accord with bie theory. 

Re-solut II of Precipitates. M. ncrthelot.- The 
theory of iittihwiJet as j;ivtn 111 Ins " Statiqiii; Chusiiquc " 
is that if we treat a dissolved salt with an acid capable of 
forminw an insoluble salt with its base the Jatter is gene- 
-rated in consequence of the part;t;on of the base between 
iLe two acids, and is then precipitated in virtue of its in- 
solubility. The reparation of this body ha\ ing wiiiidrawn 
it from the field of chemical action, a fiesli partition of 
the base takes place between the two acicU in the liquid, 
and consequently a fresli precipitation. This is still the 
admitted law of the science. The thermic theory, on the 
Other hand, reproduces the notion of an elecftive afRnity ; 
tlie woric done by which is measured by tlie heat liberated 
in the rcaAions of the bodies taken in comparable states. 
If the bodies were isolated from every solvent, an J if each 
acid formed with tbe base only one single compound, 
there would be no p>tti ti ni|p- c ontrary to the opinion of 
BetthoUet— and, in conaeqoencct inaoiability would not 
play any part in chemical eiaiiei. It would be the same 
in the presence of water if none of the compounds formed 
in its absence did not undergo decomposition OQ itt part. 
But there are acids capable of forming several compounds 
with one and the same bate. Further, water decomposes 
in part according to its maM| and to tbe rdatitre vropor- 
tioiis of acid and of bate, the acid and the ba^c saJtai the 
ammoniaeal and the metallic anita, Ac. Tbeie drcma- 
itancea determine iatemedlBte equilibria ; that ia to any, 
a vniying partition of the baan between thn two addai In 
aolutions, and for loluhte laltiftbe realiHrnf thia partition 
can be established by thermic evidence ^tmfUs Rendus, 
tome Ixxv., p. 435, 480, 508, 583 ; tome Ixxvi., p. 94) ; or 
by the method of two solvents {Annalts dc Chimie *t de 
Physique, 4 series, tome xxvi., p. 433). To decide between 
these theories we must seek cases where they lead to con- 
flidting results, such as those where each of. the two 
antagonistic acids forms only a single basic compound 
Stable in presence of water. The proof is realised by 
mixing acetate of silver and dilute nitric acid, when the 
insoluble acetate is immediately chan^d into diesolved 
nitrate. It would be easy to multiply analogous example* 
of the complete displacement of a monobasic acid in an 
insohsble salt by a single equivalent of another mono- 
basic acid which forms an intuajble salt. The decompo- 
sition of insoluble caiboiiatcs by monobasic acids, such as 
the hydrochloric and nitnc. in liqinds either concentrated 
or so dilute that the caTbonic acid may remain dissolved, 
is equally total. In dilute solutioss it gives rise some- 



times to a liberation of heat, sometimes to an absorption 
(carbonate of silver and nitric acid). The decomposition 
of the insoluble carbonates falls under the fir:^.r,g theory. 
Such results may serve as a critcriuin between the ibeory 
of Berthoilet and the new thermic theory. 

Methods of Analysing the Natural Phoaphaten 
employed in Agriculture. — M. C. Mene. — The author 
ha* already called attention to the analyaia of phosphaica 
by the "ammonia" and the citric acid" (or acetic) 
methods, and to the erroneous teaolts to which these 
methods may lead {Compte$ Rtndut tome Irncvi., p. 1410). 
He now praducea reaulta of analyses made in bis labora- 
tory which confirm what he formerly announced. Copro- 
lites fesm tiM O^artroent Nord, found to Contain 
43 per cent of tricalcic phosphate by the dtric add. and 
ammonia phosphate of magnesia pffocesa, gave only trace* 
of phosphoric acid by tbe "btemolb proccsa." Other 
phosphates from the Rhone giving 53 per cent of plMW- 
pbate by the citric method, did not yield even a trace of 
phosphoric acid by the bismuth process. If an attempt 
was made to check the results obtained by the former 
method byre-dissolving the precipitate, and trying to pro- 
duce other readlions no phosphoric acid could be found. 
On the contrary, it appeared that this precipitate was 
Silica and alumina. If any one goes over the dctaiU of 
the prtKess he will sec that the ammoniaeal litjuor which 
serves to precipitate the ammonia pho.^pliate of magnefia, 
throws down also alumina and silica, and that in the 
absence of phosphoric acid these two bases (?; may 
simulate its presence. Th.e autlior, however, does not 
attack the citric acid method m cases where silica and 
alumina are absent, having frequently obtained by its 
means with the phosphates of the Antilles, ami of Lim- 
burg, with bones, &c., results quite comparable to those 
given by tbe bismuth process. He consider* that bismuth 
precipitates phosphoric acid so quickly and certainly 
that no other reagent can be compared with it. In many 
detemdnatloo* he has never found a deviation of more 
than o>'85 per cent, which ia commercially inappreciable. 

On Fluoren.— M. Barhier.— Fluioven, a new and 
highly fluorescent carbide, is contained la the paru of 
eoal'tar which are volatile between 300* and 340°; ita 
formula is CicHio. On treatment with chlorine it iiarms 
a bibromic derivative, CafiHsBfj, fusible at 166* to i9if, 
and crystallising in apkndid uUea belonging to tbe dino- 
rhombic system. 

Corindon of North Carolina, Georgia, and Mon- 
tana. — Lawrence Smith. — Specimens of this mineral have 
been found in crystals of a pyram;dal form. They vary 
greatly in colour, being grey, green, rose, blue, red, with 
all intermediate shades. Diaspore, so abundantly 
associated with corindon at Chester (Massachusetts), has 
not been found accompanying it here. Specimens sup- 
pneed to be diaapote were colourless kyaaite. Chlorite 
envelopes and peneinies the corindon. Itcempoeitionia-r 

LssCtPistaS. Friable. 

Silica .. .. .. 37^ 2915 

Alumina ,. .. 21-60 10-50 
Oxide of iron .. 16 63 23-50 
Magnesia .. .. 22-00 25-44 

Water X2"30 1004 

Margarite (cmerylitc) accompanies corindon or emery 
everywhere ; in the present localities it is abundant. Its 
composition is :— 

Silica 32*41 

Alumina.. ., ,. 51*31 

Ume « 10-98 

Soda 2*43 

Water 3 13 

Zoisile. — This mineral appear.s in two forms ; a black and 
a transparent green variety, lioth of these have been 
called Ar/ptdtoHiU, but neither has tbe composition ol 
th.-tt mineral. TIm fitilowing is the compoaition of thran 
kinds : — 



Digilized by Google 



CsEHicAL News,) 
Scpc 5. 1873. / 



Chemical Notices from Foretgn Sources, 



125 



Green. 

4570 
24*01 
456 

9-03 
o-po 



i^rom 

4359 
277a 

a-oi 

2*40 
31a 



BUck 

V»rtetjr. 
4590 

1334 
11-46 

is'ao 
iaS3 
3'39 
0-66 



Silica . . . . 
AloininA.. 
Peroxide of ifOB 

Lime *• •« 
Magnesia 

Soda 
Water 

Cbromic oidde O'la — — ' 

dadeiiU.-'Thh miaenl U nuad ia • grMiiilaf Ama. Its 
li— 

Silka 64-» 

Alafldmi •* • a4'ao 

Soda 9*38 

lAme a-Bo 

Oxide of iron 0*14 

Atflion of Platinum and Palladium on the Hydro- 
carbides. — J.J. CuquiUion. — It is known that a spiral 
platinum wire, previously heated to redness and placed in 
contadl with vapours of alcohol or cthrr, f^ivfst ii«e to a 
variety of produd?;, of whith (he chief artf aldchyd and 
acetic acid. .Ml the mono-atomii: alcolioU and their 
ctht-rs aft in an analogous nLiniicr, protiucini; thi; nlJchyd 
and the acid corresponding to the alcohol. AU tht- iiydru- 
carbODS, Uie volatile oils, anilin, &c., maintain ti^e incin- 
dcseaace of the platinum spiral. The fixed oils, the 
Mlpboretted oilai aucl. a<< those of garlic and mustard. 
Item to form an exception. The author has colleded the 

GduAs of combustion in the case of three substances 
onging to throe liifliBreDt scries— toluen, C|4H|$, of the 
aeries C^nll^ r;/^^ ; fonnen.CsH^. of the series C^nH^n 42! 
■Sdetbylen, C^H^, of the series C^iiHjn. Toluen gives 
a equivalents of hydrogen to form water with the 
taymtn, aad yiolda aldehyd and benzoic acid. Formcn 
yialSa formic aeld» and cthylco produces acetic acid. The 
aaiOB of p«lladi«m ia tnofe powerful than titatof ptatinun. 
It baciwnm wiinUed on ita ain liKe, and braaka easily after 
Ma§ bcM In use for some dayt; moraoTCr, it loses 
weight vary distindly. 

Reply to Recent ObjecJ\ions of M. Tacchini (Solar 
Physica l. — M. I'ayo. — I- irst, as to penumbra:. M. Faye's 
theory is that they are due to a lowering of temperature 
about the solar vgnites. The photosphere somewhat 
altered is continued to .1 certain depth in the form ot a 
sheath round the vortices. When by some accident, as 
sudden increase uf intensity, or extended rotation, these 
conical walls .ire reached they may take for a time a well- 
marked verlicAl movement ; but in penoral ih< y have orly 
a slight hardly perceptible rotation. Hence it is not 
surprising that in the first five months of the present 
year, M. Taccbini oiwerved only six cases of vortical 
»truAure. Afalttt M. Tacchini supposes M. Faye's 
theory requires a symmetry in the mode of rise of the 
hydrogen in the spots, and that there should always be a 
well-formed corona of protuberance*. M. Faye rejefls 
this idea ; the sun's struAure, and the analogy of terres- 
trial cydooca an both against it. M. Faye is represented, 
tbiidly, aa hoHiiw tbat tbare at* never protuberances 
without apota. Ita qootea varioaa paasagea fram bis 
writiap contradiAtng^ tnta. 

Diredk Drmur strjiian of the Fundamental Prin- 
ciples of Theimu-ijynamics. Continued extract from 

memoir by M. Lcdicu. — It treats of quantities which 
charactei ise - ( 1 1 '1 i.e .ib-'olutc temperature of a body; 
(2) its physical und coiisiitut.ve state. 

Detailed Geological Map of France.— M. £lie de 
Beaaaiant. 

Note eo the Poblie Works of the United Sketee of 
Ameriea<-^M.Bdgrand. — The author notieeaaome points 
(Kfenia| 10 bridg^ water-wwks. railways}, in the report 
of H. Malesteux, a French engineer sent over by the 

Gcn-err.tnent in 1S70. 

Propagation of the Tide at Different Points on the 
Pfeaeh Ceait.— M. L. Oaasain.— (Extrad from mcnoir.) 



— The author aamioea the tidal phaeomena la ahovt » 
dozen French harbontl and Ibvr Sactisb. As to oeetB 
ports (Cordonan, Saint Nazaire, PortjLonis, &c.) the tide 
is propagated more slowly in sttU than in current water, 
la the Channel, on the contrary, except at Havre, the 
tide arrives more quickly in still water on both coasts. 
Further North on the German Ocean, at Calais, and at 
Dunkirk the former rc'^iw* recurs. The aiit'ic r ? vcs the 
average variations of retardation in the daily tides, the 
syzyzial tide being taken as nnrmal type. Comparing the 
I curve for Havre will) that for the neighbouring port of 
j Fecamp, the minimum for the former and maximum for 
j the latter takes at syzyzies ; the Hav re minimurn, -t-34m., 
^ corresponds to the Brest tide of 1111.30m.; the Fecamp 
I minimum, — 23m., corresponds to the tide of iih. 
j The difference ot vnri.-vtions of retardation in the propaga* 
■ tion of the tide in the two ports is thus, in relation to the 
tide in cunent water, syni. in still water. Formerly, 
[ before certain emb.inkriieiits were consiruited in the Seine, 
I it was only jjm. I here ly, besides, an absolute change 
at Havre. In current water the full sea reaches Havre 
36m. more quickly than before. These changes arc 
attributed to considerable diminution in the beaches of 
the Seine estuary, which have exerted a tataidativc 
atnion, and do Still, though in less degree. 

Passage ttf Gasee through CoUoldal Membcaim 
of Vegetable Oilgift.^M. A. Barthelemy.— The anihoe 
repeated the experiments which Orsham made with 
c aou tchoae, with leaves of certain varieties of BtgoMiauti. 
1 ugh it was difKcutt to preserve in the several experi* 
ments the i^ame conditions of external pressure, tempera- 
ture, and hysromcir:c state, tht- numbers sufficiently show 
th.it onyyen pasfcs mote quid !> t'l.in nitrogen, and that 
air tl-.us diaiysid contains, on an avera;^e, 36 per cent 
oxygen (a number shghtlv under that which Graham 
obtained \iilh cauutcliuuc). In another experiment, 
having made CO2 r-*"^*^ the membrane, he marked the 
point to which mercury descended in an hour; then 
passing nitrogen or oxygen, he marked how long the 
mercury took to descend to the same level. The results 
clo.= ely iigreed with Graham's; and warrant the con- 
clusion tliat the natural colloidal surfaces of plants have 
for COj an admissive power 13 to 15 times greater than 
that for nitrogen, and 6107 time.'i greater than that for 
oxygen. Carbonic anhydride passes less quickly than 
hydrated carbonic acid. The author remarks that 
"enitcttlar respiration appears sufficiently proved by the 
presence of colloidal membrane in all organs; by the 
similarity (physical and chemical) between this membrane 
and caoutchouc; by Graham's experiments; by measure- 
ments of the passage of gas through colloidal membrane ; 
and last by M. Boussingaalt'a experiments, which 
attribute to the apper sarface of leaves, devoid of 
stomates, a dceomposing power greater than that of the 
under face covered with these small oriliees. 

Variations of Hzmoglobin in Disease. — M. Quin- 
qua-.id. — In a healthy person the proportion of hzmoglobin 
ia about 125 to : ;,: . per 1000 grs. of blood. But it 
varies very much m disease ; sometimes, as in cancer, 
f.ilhng as low as 38 grs. It may thus fcerve, M. Quin- 
quoud thinks, in diagnosis and prognosis. He gives 
several instances, and ad<ls a determination of the ha.-mo- 
;;lobin for sonie twenty diiTerent kinJiiof diMiase. Cancer, 
chlorosis, and tubercular phthisis of the third degrcOi Bie 
those which diminish the proportion most. 

iii#9n# SeimHfiqut dt la Frmet tt 4* PEtni^»t 
Attgaat 9 and it}). 

These nambera contain no original cbenieal sMtler. 

No. g, August 30. 

Meeting of the French Association for the Advance, 
mcnt of Science at Lyons - (Chemical Se<nion|. — 
Session of August 22, — .M. Oautier described a new 
derivative of glucose, CtaHjaOu* obtained by the afiion 
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of hydrochloric add. The glacoM is dittoWed to «Jcohol 
at 95 per cent, and the solatioB MtttimHd with hydro- 
chloric acid, keeping the tempentuie at 0^. TJe nuit- 
tnre, after having been kept cold for tweaW-fonr hoOli, » 

evaporated over lime in a vacuom, when there remains a 
syrup which is purified by washings in ether, treatment 
with baryta, and successive solution* and evaporations in 
absolute alcohol. The compound is a white, crystalline, 

solid, deliquescent mass, without taste, incapable of fer- 
mentation, reducingcupro-poiasslc liquid, and not capable 
of becoming hydrated below i6o% when it is converted into 
a body diliering from glucose. This compound, resulting 
from the union of two molecules of glucose with the 
elimination of a molecule of water, docs not appear to be 
an ether of glucose viewed as an .ikoSiol, but as a body 
likealdol, analogous to the protluds y. tided by the alde- 
hyds. M. Gautier proposes to give u the name glycaldan. 

With reference to this paper M. W'aru explained the 
constitutional formulK of glucose, which explains its 
double fundion as a peniatomic alcohol and as an 

aldehyd. ■ , , . 

E. Grimaux stated that.Masculua had obtained by the 1 
aftion of sulphuric acid upon glucose a body which 
npMtied to be dextrin ; resulting from the uiiioo of two 
moltcwlw of glucose, performing the fundions of an 
■Icoholf witb separation of a molecule of water. 

Cb. Ginid presented to the Mftion specimens of cer- 
taitt coal-tac eoloars, such as raaaaaphtbylamin, aaffranin, 
Paris violet, ftCn Md described the method of their 
BKparatioii« 

M. Car not described a d^tit of bismuth which is 
woffced St pteient at Contse. It coasisu of metallic 
bismuth, oxide, sad sulphide. The.oxide is the most 
abundant ore, and cootatos 70 per cent of bismuth. The 
process of extraaion coosistt In cxbaoatioo with hydro- 
chloric acid, and precipitation by means of inn. The 
bismuth then undergoes the ordinary treatment tot tbe 
removal of lead and arsentc. The stratum contains also 
molybdate of lead, tungstate of lime, and mispickel. 

M. I-riedel has examined two samples of rich tellurium 
ores from Asia Minor. The ore is a telluride of gold and 
silver, containing 21 per cent of gold, and yj per cent 
of silver. The other is a telluride of lead. 

M. Grimaux described the adion of bromine upon 
diroethylbcnzin or xylen, Cf.H^iC JIiU, at the tempera- 
ture of 140'. H; showed that wliilsl Icrmin!: a bibromated 
derivative, tl.c bromine bubsiitutes itsflf in the two groups 
CH3, a dihydrobromic ether of glycol. The 

autiior announced that he had observed the same rc- 
adionwith elhyl benzm, CsHj-CH^ - CH.., which yields 
a derivative, C^H; - CH Br - CH^Ur, identical with the 
bromide of cinnamcn. Tliis bromide, on boiling with | 
water, loses all its bromine in the state of hydrobromic 
acid, and forms a very soluble crystalline body, probably 
cinnamenic glycol. The same proct Jurr, applied to tri- 
mcthyl-benzin or to eihyl-methyl bir./ n. w. -jU! iloubtU-ss 
lead to the formation of a tribrom-hydrin of an aromatic 
glycerin, but the author has had recourse to anotlier re- 
aftiOD for the production of the latter. 

CSaaamic alcohol or siyion, CgHjoO, may be con- 
sidend as pbenyl-aUylic alcohol, l.lke allylic alcohol it 
fixes a atoms of bromine, and yields a crystalline dibrom- 
bydrin, CoHioBr^. Grimaux has also obtained tnbrom- 
hydrin, actto-dibromhydrin, sad diloro-dibronihydrin. 
M ctystalline. Triacetin is a synp-like liquid. The 
glyeenn, CnH.iOj, obtained by the sAloo of water upon 
dibromhydrin is a soft traaspareot gummy substance of a 
bitter taste, very solnble in water, and which behaves 
with formic acid similar to the polyatomic akdipls,aetUog 
free carbonic acid. The author gives to this ^yeerin tbe 
name of styceria. 

RtVU* Hebdomadaire dc Chimit SeuitUfiqtu et InduslritlU 
par Ch. Mene, May 22, 29, and June 5, 1873. 
The se numbers contain nothing of interest to our readers. 



Bulletin dc la Sockte d' Encouragmtnt pour I'lnduttnt 
Rationale, No. 249. September, 1873. 
Report given inby M. Salvetat for the Committee of 
the Cbemical Arts on a New Form of Muffie for 
Burnioc Desigas on Porcelain, Earthenware, Glass, 
and Ci5«tal.— M. PoUaid,at AuteoU.— ThU paper would 
not be intelligible without the accompaaying diagrams. 

Report Given in by Hervi Maagon «w tbeC«n- 
mittee of Agriculture on the Procodni y of FwfM C 
Animal Matters Designed for tba llaaniiaue of 
Manures.— M. Coignet. —Horns, hoob» bttr. lelose of 
tanned hide?, .ind woollen rags are very nch in nitrogen 
and oihL-r hr:t);i.:ng ingredients; but the difficnl^Ofte* 
ducing these matters to a fine powder so as to mix WitB 
the soil, and the extreme slowness of their decomposiUon 
in the ground, prevent them from giving a proht in pro- 
portion to the value of their constituents. M. Coignet 
seeks to overcome these difiicuhics as follows :— Leather 
waste of all sorts, horn, and analogous matters are intro- 
duced into a stove of about 20 cubic metre* in capacity. 
This stove is of sheet-iron. It has at its upper part a 
door for charging, and a side door below for emptying. 
A floor of bricks is formed at some decimetres above the 
bottom of the stove. The lower part of the stoves com- 
municates, by meanf of a large sheet-iron pipe, with the 
chimney of the works, or with an aspirating ventiUtor. 
By the side of the stove is a redangular furnace in which 
coke is bomt, the chimney of which opens into the tipper 
part of tbe stove above-mentioned. The hot air and the 
produas of combustion traverse the contents of tbe ifove 
From the top to the bottom. When the Stove is filled, 
and its doors are closed and iuted, the furnace is kindled, 
and the doors placed above the fire ate opened so that a 
large volume of air may eater the stove at a temperature 
not exceeding 150'. Wbea the whole mass of »»>e itove 
has reached this temperatuie tbe furnace it well charged 
with coke, and its dodrs are doeed so as merely to adni.t 
air sufficient to prevent it from being oxtinpushed. At 
the same time a current of Steam is illowed to enter the 
chimney (leading from the ftirnace to the •»•«)• 
steam mixes with the produdsof combust»on,andttaverB« 
thus the stove at a temperature of 150 to iW". hOti 
some hours of this treatment the hoin, >««>f'< 
found slightly swelled, and quite dry and >''>H^«nUMm 
having lost any nitrogen. ^ he mass is allowid to SOSI; 
withdrawn from tl^ stow, powdered aader ed|&*tsow 
and sifted. , 
On Blast-Fumaccs.-M. I.. Gruner. Inspcrtor Ger.er.^ 
of Mines.— A long and impoFlant paper, with several 
illuttratioaa, and not suited for abstfsAtoa. 



Ln Mondn. RtvM HMmadair* it$ SHtnets, parL'AbW 
Moigno. Tome xxxi., No. 17, AuguM ai» i»j3^ 
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SCIENCE IN THE UNIVERSITIES. 

The Third Report of the CommiMion on Scientific 

Instnidtion and the Advancement of Science rebates 
exclusively to the Universities of Oxford ;uul 
Cainbricl^'e. The ConMnissioners at the fiutsct ot 
their report draw a mtcssary distinction between 
Science as limited by the scope of the duties 
aMigoed them, and the mental and moral sciences, 
M well •« those part* of human knowledge and 
coltare which arp not usually regarded as having 
Any Bcientilic charaAer." 

The report is too votuminous, and the subje(5ls to 
which it relates are too itnportant, to permit of our 
dealing with all tl'.c mattcra considered \\\ it. W'c 
select, therefore, those which, in our opinion, are of 
primary importance. 

It will not surprise those who have seen the pre- 
vioos reports of the Commission to hear, that, in con- 
sidering what may be regarded as the connecting 
link between school and college careers, the 
Commissioners expressing a preference for an 
examination at leaving school to college mat- 
riLtjlMtlon examinations, insist stroni;!}' on the 
importance, for the future, of scientific education 
in England ; that, in case such an examination 
should be instituted, those parts of science which 
are suitable for the education of boys should be 
recognised in it. Passing thence to the question of 
the university curriculum, they present the argu- 
ments for and ;if,'.'iinst tl-.c- (U-sirabiliU- of insisting 
on a certain amount of literary tulUirc in tiie case 
of scientific students. The L'ommissioncrs, u hile 
expressing their opinion that some eviiU-nce of 
literaiycuttnife should be required by the University 
from every student, urge that the principle should 
be extended, and that, ** in like manner, evidence of 
. correspond in t; scientific culture should be required 
from the student of classical literature or of 
thcologj*." It is urged, however, tli;it she student 
of any special department should be freed at an 
early period of his university career from any 
obligatory subjedts of study. 

Passing over the suggestion that aeholarships 
should be founded tn natural science, we come to an 
extremely imj^ortunt part of the report — ^the discus* 
sion, namely, of the existing arrangements for 
science teaching at the two universities. We notice, 
with strong approval, that, in pulsing, the Com- 
piirsioner?! draw attention to the prs-iible mischief 



<uUin;: fr 



oni the 



inllucnrc of ilu: comi)etitive 



mathematical cxair.ination at Cambridge. " it docs 
not seem probalk, " they justly notice, "considering 
the keenness of the competition for high places in 
the mathematical tripos, that students would be 

uilltnj; to interrupt their more dircdt preparation for 
examination l)y attending numerous courses of 
professor.-i' leifturcs." The Con-i:iiss;n;uTs evidence 
also the existing state c>f the scientihc institutions 
. It the two tioiveraitieai and although they do not 



express absolute dissatisfadtion, they indicate their 
opinion that our universities fall abort of the 
Standard of excellence attained elsewhere. 

But perhaps the most noteworthy, as it is certainly 

the most critical (wc do not say questionable) 
proposition in the wh<nc rcji- rt, is contained in the 
following paroj-iraph : — 

"It is, in our opinion, most important that a 
certain number of fellowships should be appropriated 
to the diredt promotion of learning and research in 
various direftions. It has^ been objedted to tilft 
proposal that the fellowship system, as hitherto 
administered, has not shown any great tendency to 
encourage orif;inal researcli, either in tlic field of 
learning or in that of science ; that when an office is 
created simply and solely with the view of ;^ivint: a 
man leisure for original research, there is always the 
appearance, to say the least, of creating a sinecure; 
and that it is impossible, aa Professor Jowett 
has said, to get a man for money who can make a 
discover}'. But, though you cannot get a man for 
money to make a discovery, you may enable a man 
who has shown a special capacity for research to 
exert hi^ powers; and wc are of opinion that, unless 
an elfort is made to do this, one of the great purposes 
for which learned bodies, such as the colleges, exist, 
may run the risk of being wholly lost sight of,'* The 
Commissioners do not state what this purpose is, nor 
are we aware of any purpose, legitimately included 
in the general object for which colleges have been 
founded, which can be said to call for the foundation 
of rescarcii fellowships. Tt may be highly desirable 
that sucli fellowships should be established, and 
convenient that a portion of the wealth of our 
colleges should be applied to the promotion of 
original resesrch; but it can scarcely be said that, 
when the colleges were first established, any such 
purpose was in view. ** Scientific discoveries,** 
proceed the Commissioners, ** rarefy bring any 
direi5t profit to their authors, nor is it desirable that 
original investigation should be undertaken with a 
view to immediate pecuniary results. ' Research, 
as Lord Sali-.bur',- has observed 'is unrcmunerativc ; 
it is highly desirable for the community that it 
should be pursued ; and therefore the community 
must be content that funds should be set aside to be 
given, without any immediate and calculable return 
in work, to those by whom the research is to be 
pun.ued.' It may be thak properly qualified can- 
didates for such scientific offices would not at first 
be numerous, but we believe that, evenlually, a 
considerable number of fellowships inip;ht be advan- 
tageously devoted to the encouragement of original 
research." 

We must confess to some feeling of anxiety as to 
these suggestions. As an abstraA proposition, it 
appears reasonable enough to assert that scientific 
workers should be helped in the manner indicated. 
Hut certain recent events have made it but too 
manifest thnt. so soon a? a scheme for such a 
purpose conn s to be definitely propounded, the men 
who will show in front among the claimants for this 
species of assistance will not be the really earnest 
workers in science, but the scientific Micawbers, 
who work at science under the continual hope that 
"something wilt turn up" for their own special 
advantage. Proposals savouring of bclf interest 
have already shown '.vhat might be expected if ever 
any wide scheme for the appropriation of college 
funds to scientific reseaxclf were set oa foot. Any 
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mischief \s rout;ht in tl-.is uay. any circumstance by 
which the name of science would be brought into 
contempt, would be almost irreparable, Mpetiallyas 
occuring just at the outset of the new arranjsenients 
by which it is hoped that, ere long, the real mtercsti. 
of science will he notably advancctl. 

Wilb this exception, the report betotc us is. in our 
ju(lL;inint, eminently satisfactory. There can be no 
question that the relations of our univeisilics to 
Science arc at present not all that could be desired, 
and that they admit of ready improvement. The 
■uggBBtiona offered to this end by the Commissioners 
are reuoDable and moderate; there is nothing in 
them to offend what may be called university 
Busctptiljtlitics, althouKlj tliey are not all such as 
the thorough goinj^ university man would accept. 
The mere fact, houevcr, that not a few among the 
BUggested alterations have come from and have had 
the support of men high in position in our uni- 
versities, shows that the interests of these bodies have 
not been lightly regarded. We have very littledoubt 
that good results will follow from the labours of the 
Commissioners; and if wc have found reason to 
criticise one feature of their report, it is only because 
vc would desire to see removed all risk that jobbery 
inii;;it one liav become an element in Siie election to 
university fcliovvi>hips, and that thus the interests of 
science would anlTer instead of being advanced by 
the proposed arrangement. 



SCHOOLS OF CHEMISTRY. 

EXAMINING BOARDS. 

UNIVERSITY^P LONDON. 

Candioatbs for any Degree granted Iqr this University 
arc required to have passed the Matriculation ExaminalioD, 
to which no candidate is admitisd naless he has pioduced 
a certiileatc showing that be has completed bis sixteenth 
year. 

The Fee for this Bxsminatien is 

The Examination will be held on Monday, January tatb, 
1874, and includes the following tubjcAi : — 

liATHaMATICS. 

ArithmtlU — 

The ordinary Rules of Arhhmetic. 

Vulgar and Uecimal Frfdions. 

ExiraAion of the Square Root. 
Algtbra— 

Addition, SubtraAion, Mahiplicatloo, and Division of 
Algebraical Quantitic*. 
Proportion. 

Arithnutical and Geonetrical Progressioo. 
Simple Eqaatioos. 
Orasw/nr— 

The first four books of Euclid, or the rabjeas thereof. 
Natusai* PatLoaoniy.* 

ilfihiinics — 

Conipoitition and Resoltiticn of St.ittc.il Forces. 

Simple .Machines (Mechanical I'owtrs): Ratio of the 
Power to the weight in each. 

Centre of Gravity. 

General l.iws of Motion, with the duef Experiments by 

winch they niav be illustrated. 

Lnw of the Motion of F.»ning Bodies. 
Hvdrostdtics, Hyihnulid, and PntHtnatict — 

rte>^Kurc of LKjuids and Gases, its equal diffotion, and 

variation v/ith tlic depth. 

• The <,)ui-:.Dn» in Nanmii~PMiowplqr «IU~be~«r's stricily 
•IcmcoiM)' ct>«nQ«r. 



Specific Gravity, and moJes of determining it. 
The Barometer, the Syphon, the Commoa Pump a&d 
Forcing-Pnmp, and the Air*Pnmp. 

Optics— 

Laws of RctleCtion and Refr.iii^ion. 
Formation of imagct by Simple Lenses. 

CHsmsTav. 

HMt~ita aearces. Expansion. Thermometefs— 
relatiims (ctween different Scales in ooramon ate. Differ* 
ence between Temperature and Quantity of Heat. Spedic 
and Latent Heat. Calorimeters. LiqnefaAion. Ebel* 
tiiion. Evaporation. CooduAion. CooveAioa. Radia- 
tion. 

Chemistry of the Non•^^^■t.^Il!c Elements; includiog 
their compounds as enumerated below — their chief pby. 
Bical and chemical charaAors— their prepaiBtioa— and 

their charadleristic tests. 

Oxygen, Hydrogen, Carbon, Nitrogen. Chlorine. Bro- 
mine, Iodine, Fluorine. Sulphur, Phosphorus, Sil.con. 

Combining Proportions by weight and by volume. 
Gcner.il Nature of Acids, Bases, and S.-ilt8. Symbols and 
Nomenclature. 

The Atmosphere — its constitution ; efTedls of Animal 
and W'getable Life upon its composition. 

Conibustjon. Stru<;ture and Properties of Flamf. 
Nature and Composition of ordinarv I'ucl. 

Water. Chemical peculiarities of .Natural Wafers, such 
as rain-water, river-water, spring-water, sea-water. 

Carbonic Acid. Carbonic Uxide. Uxides and .\cidt 
of Nitrogen. Ammonia. Olefiant Gas, Marsh Gas, 
Sulphurous and Sulphuric Acids, Sulphuretted Hydro«a. 

Hydrochloric Acid. Phosphotic Add and FbospllO- 
retted Hydrogen. Silica. 

Classics. 

The Gretk and L^inLan^agtt — 

One Greek and one Latin lubjeA, to be seleded Inr the 
Senate one year and a half previoosly frOD the MfIS of 

the undermcniioned authors:—* 
Hoiiu r One Book. 
Xtnophon One Book. 

VirgU One Book of the OeOTgics, aad One Boob Of 

the .'Fneid. 
Horijci Tvvo Hooks of the Odes. 
Sntlust The Conspiracy of Catiline, or the War with 

Jugurtha. 

Citsar Two Books of the Gallic War. 
I. its' One Hook. 

Cietra De Senei'lutc or De ,\miciiii, with one of the 
following Orations : — Pro Lc^c .Manilii, 
cither of the four Catilinarian Orauons, 
Pro Archia, Pro .M. Marcello. 
Ovid C)ne Book of the Metamorphoses, and one 

Book of the Epistles or Heroidcs. 
The Paper in Greek shall contain passages to be trans- 
lated into English, with questions in Grammar, History, 
and Geography. The Paper in Latin shall contain 

Kissages to be translated into English, with questions in 
istory and Geography. A separate Paper shall b« Mt 
containing questions in Latin Grammar, with simple aod 
easy sentences of English to be translated into Latin. f 
The English Lanf^uage — 

Orthography. VVriting from Dilation. The Gram* 
matical Strudlure of the Language. 

Outlitus 0/ English History and Modtrn Giogr«^kj~ 

History of England to the End of the ~ 
CentniTi with questions in Modern Geography. 

Tht Fnnck or the Qerman Languagt — 

At the option of the Candidate. J 



• The Clajiital Subjtdl, for 1^74 »re— For Janury, ll 
IUmI, ISook xiiv. ; Cicero, De Scncautc>Ud Um TbM 



Oration. J'nr faat, iS^ ■—XtnofkoH, Aaahwls, Beekv.; V^lA 

talktQiiiltas* 



Qcoreic*. Book iv.. and Macid, Boolt vi«. 

t Special itrcm ii laid on accuracy latts i 
In Greek anil Latin Craramar. 
t At the nrrt Matriculation Eatmioaliooa flaaiMfT,llu; Jl*& 
riU ba ilfta to jStadidsMs •» bia* 
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The Papers in I'rer.th and GeTntan shall contain 
passage for translation iQto English, and qucttions in 
Grammar (Hmited to thi AcdlcnGe) On tubjoaa fnrntahed 

by those passages. 

Candidates shall not be approved by the F.xamincrs un- 
Itsi they have shown a competent knowledge in each of 
the following subirCts : — 

1. The Latin Language, with Grammar, History, and 
Geography. 

2. Either the Greek Language, with questions in 
Graaimar. Hittmy, And Qcography; or tlie rfcocll ortke 
German Langnnft, with qoeatiooa in GramGiart 

3. The En^ish LMignngc,Eo|iiIilt Htotoiy, nod Modern 
Gcopapby. 

4. Mathematics. 

5. Nntnrnl Pbiloaopby. 
61. Chemistry. 

Bachelor of Science. (B.Sc ) 
This degree is conferred on candidates whn pnss a 
i'atiifaAory examination in Mathematics, Methacii-al and 
Kaiural Philosophy, Botany, and Vegetable Physiology, 
Zoology, and Chemistry. 

First B.Sc. Examination. 

No candidate (with the exception of such as have 
obtained Honiiurs at the Matriculation Exam-.nation in 
the preceding; J.iniiary) is admitted to this examination 
uitbin one acaJct;>ical year of the timo oT hit pasaing the 
Matriculatir: n r.xariiination. 

T/.c I'ee for this F.xamination is 

The examination uill commence on the third Monday 
in July. It is conduifted hy means of printed papers ; but 
tlic Examiners are not precluded from putting;, frr the 
purpose of ascertaining the competence of ti e candidates 
to pass, viva voce questions to any CantiiUaie in tlic 
Itibjeds in which they are appointed to examine. 
The First Examination includes the following sub- 

caa:— 

Natvml PKiixMoniy. 

Soarces of Heat ; condnAioa— coovtAion. 

FftfliofHeat; expansion generally— of water— of gases 
aalnponn ; ItquefaAion ; vaporisation ; latent heat; ex- 
PMiKe fona of ttcan; dew-point; gates nad vapoois 
cottpared. 

Specific Heat. 

ThemMawUra; f^yfometers. 
Real in the Radiant Mate. 

Elr<tricily— 
Soucesof Eleftricity. 

Static Eleiftricity ; dual cbaraAer— insulation— indnftion 
— ipccific induAive capacity— equivalent antitlittic states 
--ilitrQ; live discbarge— conveAion (. EiedbroKopes — 

Ltvdtn Jar, I'tc, 

Dynamic Electricity , Conduction - the eleAric current 
~<Jtrived currents — indiiiftioii of currents ; Voltaic Pile 

■^l othtr voltaic arrangements, 
l- irrrn-j.hlcC'iricity ; Elcctro Thcrmomeler. 

'"''ffc.Iiir.i — 

M-ii;r;i:;s, the Earth, lic. ; Induiftion — communication — 
■ • 7.t;,,r. — Magnetic relations of iron, steel, &c. 

l-edro-Magnctism— as in ihc ppark — in condudting 
fnedia— in soft iron; Magneto-Eleftnciiy ; principle of 
I ^W6to-aiagnetic and Magneto-EleAric machines. 
"tncMiU Hagaetism. 

Inorganic CurMTsmy, 

^l»Utr ; simple and compound. 
, ^lemcBtaiy Dodics clasaed. Metallic and Noe-Melallic 

bodies. • • 

. Chemical comhSnalioa tad Mcchnoieal Khitnre. 8oIu- 

itoo. 

9"*lines of Cry«ta11<>i;raphy. Isomorphism. Dimor- 
P^>»jn. Allestropic conditions of matter. Chemical Affinity, 
L'*sof Combination by weight and byvolume, as deduced 

I >tom the lustoiy of the' individual elemenis. Equivalent 



Numbers. Equivalent Volunu-'i. Synihotical Notation, 
including questions on the Unitary System. Formula.. 
Nomenclature. 

Chemical aifiion^ produced under the influence of Heat. 
Nature of Combustion. S:rui.'Uire3 and Properties of 
Flame. Principles of Illumination. Chemical aAioo of 
Light. Photography. 
Oxygen. Ozone. 
Hydrogen. Water. 

Nitrogen, Chemical constitution of the Atmoaphere. 
Dittidon of OaMS. The Oxides of Nitrogen ; Nitric Add. 
Animottin. 

Chlorine, Bromine, and Iodine. Their componnds with 

Oxygen and Hydrogen. Theory of Bleaching. 
Fluorine and Hydrofluoric Acid. 

Sulphur, Sulphurous Acid. Manufacture and Chemical 
applications of Sulphuric Acid. Other Oxygen componadl 
of Sulphur. Sulphuretted Hydrogen. 

Phosphorus. Oqrgen and Hydrogen tomponnds of 
Phospm^tts. Theory of Acids. Monohaaic, Dibaaic, and 
Tribasie Acids. 

Carbon. Carbonic Oxide and Carbonic Acid. The 
principal Hydrogen compounds of Carboo. Hanufadum 
of Coal Gaa. 

Silicon and Boron. Their compounds with the elements 
previously enumerated. 

Metals. Charadersof Metals as a class. Metallurgical 
Processes. Alloys. Classification of the Metals. , 
Potassium. Nitre. Gunpowder. Theory of the adion 
of Ciunpowder. 

iiuJiuin. Maiiufiidure of Carbonate of Soda. 
Uariurn. Strontium. Calcium. Mortars. CemeMt. 
Magnt&iuii). Aluminum. Glass. Porcelain. 
Manganese. Iron. Composition and piopertieS Of Caat- 
Iron, Wrought-iron, and Steel. Chromium. 
Cobalt. Nickel. Zinc. Cadmium. 
Lead. Manufacture of White-Lead. 
Copper. Mercuiy. Bismuth. Tin. Ancnlc Antimony. 
Silver. Gold. Platinum. 

Principal compounds of the MctalS with the N00< 

Metallic I'-lemeiug. Theory of Salts. 
Principles of Mineral Analysis. 
Principles of Rleif^ro-Chemistry. 

Per the I'irst ExaminationSt ft knowledge of InO^aBlC 
Chemistry only is necessary. 

EXAMIKATIOM FOK H0NOVR8. 

Candidates for Honours in Chemistry are examined 
in any of the following subjects, at the option of the 
E\aminers : — 

Elementary Substances and their combinations. 

I'leCtro-Chernistry. 
Radiant Chemical .\(ftion. 

In tlie Ex.immation lor Honours, the Candidate, being 
not more than twenty-two years of ai^e, who most dis- 
tinguishes himself in Chcmi.stry and .Natural Philosophy, 
wiU receive an Exhibition of Forty pounds per annum for 
the next two years. 

SuoKV B.8c. ExAitiiiATimr. 
This Examination commences on the fenrth Monday in 
October. Candidates for this Examination who have not 
previously taken the degree of B.A. are required either to 
have passed the First B.Sc. Examination at least one 
Academical year previously, or to have passed Ihc First 
^M^. I'ixamination in this University. 
'1 lie l ee for this Examination is 
ihis Examination embraces Organic Chcmlstryi ia- 
tluding the following 8tib;eCts ; — 

Ult.mate Analysis of Organic Eodics. Calculation 'Ot 
Empirical Formul.T. Methods of controlling Empirical 
Formula. Determination of the Etjuivalents of organic 
acids and bases; examination of products of Decora* 
position ; deteminatioa of the Vapotir-Deoiity of volatile 
bodies. 

Eaw of SubsiittttUn. Compound Radienli. HmnrV 
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The Chemical History of the Cyanogen group. Cyano- 
gen. Hydrocyanic Acid. Cyanic Acid and Urea. Ful- 
minates. Cyanuric Acid. Sulphocyanic Acid. Chlorides 
of Cyanogen. Uric Acid. 

Amylaceous and Saccharine Substances. I'ermenta- 
tion. Alcohol, Wine, Beer, Bread, &c. 

Homologues of Alcohol. Ethers, simple -and mixed. 
Oxidation of Alcohol. AlJehyd and Acetic Acid, and 
their homologues. Anhydrides, simple aitd mixed. Com- 
pound Ethers. 

Diatomic Alcohols and their Acids. Glycol and Oxalic 
AcM and tbcii homotogues. 

Triatomic Alcohols. Glycerin. Fatty and Oily bodies. 
Saponification. 

Vegetable Acida the principal. 

Ammonia and its Derivative*. Ammoniaffl and Am- 
moniacal Salts. Amides and Amines: their Classifica- 
tion. The chief Natural Organic Baiea. 

Colouring Matters. Indigo and its derivativet. Prin- 
ciples of Dyeing. 

The chief constituents of the Vegetable organism. 
Cellulose, Vegetable Fibrin, Albumen, Casein, Glutin. &c. 

The ctiR-i constituents >.f li i' Ariim.il iirL;ii.i Animal 
Fibriti. Albumen, Casein, Gvlatiii. lilouJ, Milk, liiie, 
Utint', 

Decay, l-'ut re faction. Destru<flive Distillation. 
The Chemical Principles of the process of Nutrition 
and of Respiration in Plants and Animals. 

EXAMINATIOK rOR HONOURS. 

The Candidate, not more than twenty-three yean of 
age, who, in the Examination for Hononm, most dis- 
tinguishes himself in Chemistry, will receive Fifty pounds 
per annum for the next two years, with the ttyle of Uni- 
vcfiity Scholar. 

Doctor of Scicncb (D.Sc.). 

This Examination is held within the tot twenty*«ae 
daya of June, and occupies four days. 

5fo Candidate \% admitted to the Examination for the 
Degree of D.8c. until after the expiration of two 
Academical yean firom the time of Us obtaining the 
DMTtte of B.Sc. in this University. 

Candidates for the Degree of D.Sc. In any year, roust 
give notice of their intention to the Kegiatar, and pay to 
him a Fee of Ten pound*, on or befon we lat of April. 

Chemical Candidates can be examined either in Inor- 
ganic or Organic Chemistr)* ; bat no Candidate will be 
approved by the Examlnersonlesshchas shown a thorough 
pradical knowledge* of the Principitl Subject, and a general 
acquaintance with the Subsiiitary Suhjccl, or Subjects, 
specified as belonging to the Branch so selcAcd. 

Inorganic Clu mistry. 

Principal Subjed— Inorganic Chemistry. 

Subsidlaiy Subjedls— Either Organic Chemistry ; or, 
Mtfieralogy« Crystallography, and Chcmieat Technology 
ia its nntione to Inorganic Chemistry. 

Orf^nnic C/.\ ; r.''_i . 

Principal Subjed— Organic Chemistry. 

Subsidiary Subjefls — Either Inorganic Chemistry; or, 
Chemical Technology, in iu relations to Organic Chemis- 
try, and the Chemistry of Animal and Vegetable Life. 

'] ;rc E\AMIS-ATJONS FOR WOMEV. 

The ttsn lard of attain menl expelled at the General 
Examinatien i» the same as that cxpt^tcd in the corres- 
ponding subjc As at the Matriculation Examination ; and 
the standard of auainmeat expcAed at the Special 
Examinations is the same at tnat expe^ed at those 
Examinations for the B.A. and B.Sc. Degrees, of which 
the programmes correspond. 

• It must be on«!cr>,to«d ihit llic CjnjMl.-ite for the Ucgrce cf D.Sc. 
la espcAcd t» Iw *a fully ciin\criai.t ui:h the |«rtlicipftl fiili^cA he 
majMlcA.sa Isbeable to go thiough atiy tMmttMiumml testfwbeiber 
tkcMcliesI er prsAlcsl) ot bis ac)«ixcacau in it that csa be fairljr 



In order that the requi'^ite arrangements may be made , 
it is cxpedcd that intending Candidates will give notice 
of the optional subje^s they seleA (where liberty of 
choice is allowed) not later than the i5tlt of Marda io 
each year. 

GfeMCKAI. EXAHIWaTIOII. 

The General Examination is held once in each year, 
and commences on the first Monday in May, 

No Candidate is admitted to this Examination unless 
she has produced a Certificate showing that she has 
completed her seventeenth year. This Certificate must be 
transmitted to the Registrar at least fourt«H dart before 
the commencement of the Examination. 

No Candidate is admitted to tlils Kx.aniin.ii sn un^ms 
she has previou>lN ]i mi j. I lc ( f Wvo I'nund"! to i: - 
Kegistiar. If ;x Ca:iui.:l.\lc w.lh.d.-aw or to fi;,i ir.c 
Examination, the Fee is not returned to her, but shr 
is adn^issible to fny two subsequent General Exami- 
nnt i without the payment of any additional Fee, 
provided that she give notice to the Registrar at ka»t 
fourteen days before the commencement of the Exami- 
nation. 

The Ex.iminn'.i.in is rnmliiiteii Ly means of printed 
paper.*; but ilic I'x.iminers are not precluded from 
putting:;, for [urpose of ascertaining the competence 
of the Candidates to pass, viva vote questions to any 
Candidate in the aubjcAs ia which they are appointed to 
ex.imine. 

Candidates are not approved by the Examiners 
unless they h.ive shown a competent knowledge in each 
of the following subjeAs: — 

1. Latin, with Grammar, History, and Geography. 

2. Any two oftbetoUowiogLaaguagn:— Gnelt.Fttnclt. 
German, Italian. 

3. English Language, English HietOiy, and Geeflnphy 
(Physical and Topographical). 

4. Mathematics. 

5. Natural Philosophy, 

6. Either Cbemial^ or Botany. 

Ci KTiFiCATaa or Hioher Proficiencv. 

Any Candidate who bas passed the Gencnt Examine* 
tion may be examined for a Special Certificate of Higher 
Proficiency in any one or more of the following aaUsOfi 
either in the same year or in dilferent years, provided that 
she give notice of her intention two calendar amaihi 
before tbe cnmmencement of the Genenl Examinatiea 
Latiot Greek, French, German, Italian, English, Matbe- 
matica and Mechanical Pb'losopby, Natural Pbitotopby 
and Chemistry, ftitsnyv Human Physiology, Geology 
and Palmontoiogy, Political Economy, Logic and Moral 
Philosophy, Harmony and Counterpoint. 

The Examinations for these Certificates will commeoi:e 
on the day immediately following the third Monday in May. 



CHEMICAL LECTURES AND LABORA 
TORY IXSTRUCTION. 

I'XIN i.ii^n Y COLLEGE. 

I a; l V 1 1;- <JCIE.SCE. 

/Jrrtii — Professor J. B. Sanderson, M.D., F.R.S. 

Fi. r-;j^nn.— Professor A. \V. Williamson, PhJ>.,F.>5< 

The Session begins on Thursday, tbe and of Oftelwr, 
and ends about the end of June, 

It is divided into three Terms, nafoUowat—Hichaebnu 
term, from OAober 2nd antil Decemher 3oth ; Lent teno. 
from Janeazy yth, 1S74, tilt March i8th; Summer tcrci, 
for LeAures, from March igth till June gih, all inclu»j«>^- 

Cilrmulrpr^Profeiaer Williamson, Ph.D., F.R.S. 

Atthtmtt Pnfeitor.—Chiilct Graham, D.Sc. 

A. General Col'rse. 
Le^ures daily, except baturday, from 1 1 to la aja-t 
to the last week tn Uareli* ^ , 
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Exercises on Ti:csc!.\v:;, Wedocsdayt, thundtyti and 

Fridays, from 9 to io a.m. 

Fee ft r the Whole Course of Leflurcs, £-j 7s. ; for tt l' 
First or Second Half Course, separately £4 4K. ; for the 
.Secorid Half when the First has been taken, ^3 j". ; 
Perpetual, -fg 0*- ; for the Organic Course alone. £2 2i. 

Fee for \hc I \c rriss-Cl3U— FOT the CaiHISe,j^3 2S. ; fOT 
the Half Courso./t 

The ln?truifk:nn in t:i:< Claims i? of two kinds, consisting 
partly of Experimrnt.^1 Lectures by the Professor, partly 
of exercises and personal instrudlon on the tiibjeA of the 
Lc^orcs by the Assistant Professor. 

Students cannot profit duly by attendance on tlic 
Lcdtirea, unless they work at the subjcdl of each Lcrture 
10 as to make it their own. 

Attendance on the tuiori.^l part of the Class enables 
Students to do their ucuk more eflSeAaally and rapidly 
tbaa tbey can do it by themselves. 

The Firat Half of the Course to Chrialasaa includes 
those parts of Chemistry whith are required for the 
Matriculation Examimation of the Uuist'ri.ity of London. 

The Second Half of the Course, from January to March, 
iaehdct (he following subjca»:— 

Picparation and properties of the chief met.-tls, in- 
ttading their charfieriatic FcaAioni and most important 
•alts. Oet«aion of Hetalllc Poiaojw. Quantitative Esti- 
mation of Metala. Principles of ClaauAcatian. Monalonw, 
Dtatomic Metala, ftc. 

A weelily viva voce examination iaheld dating the First 
Half Course and the oommeacement of the second Half 
Course. 

This commpncfi in the second week in February, and 
occupies Five LecUires weekly till about the endof March. 
U includes a study of the charatfleristic nnd mi-ianior- 
phoses of the chief organic acids, bases. r.iciil.ijK, ithcrs, 
colouring matters, &c. Methods of ultimate ami proxi- 
mate analysis. Determination of molecular weights. 
Theory of types; of compound radicals. Phenomena of 
fcrmeotatioo, &c. 

Teachers of Chemistry are trained in the theory and 
practice of their profession. A two years' Course is abso- 
lutely requisite for this purpose: but Students will with 
advantage devote a longer period to it. 

The first year is occupied with attendanceon the Courses 
af Cheonstry and of Analytical Chemistry. In the second 
year the Stttd«ll Main attends the Conrse of Chemistry, 
tod it entrnaccd vnth teacbioe work En conjun<ftion with 
the IMon of tha Oaat. At the aame lime he continues 
lowarkin the Lahoratoiy at anidyaiaand original research. 

In order to qualify themselvea for lising to the higher 
ranks of the Profession, gentlemen remain for a farther 
ptriod, in which case they may obtain remnneiatiife work 
in teaching ihrouf;h the recommendation of the Professor. 

It must not, however, be supposed that a study of 
Chemistry alutiL-. liowever complete, is sufficient to qualify 
a man to teach ti e Sliliscp t it'ciJlively. A competent 
knowledge o:' Physics. Mathematics, and either French or 
German must tiecessarily be acquifcd at some period of 
tis Student's Course. 

B. Analytical and Practical Chemistry. 
Ir BtRmcx Laboratory. 

The InitnAion tn the Laboratory is intended for 
tcglanera a* well at for more advanced atndents. It in- 
clndes praAice in the eonslruAion and use of apparatus 
for preparing the coinmon gases, acids, bases, salts, &c. ; 
ttttdy of thequalitative methods of detedlingand separating 
mineral or organic bodies from one another ; al«o quanti- 
tative analysis ill the wet way, organic analysis* vapour 
densities, &c. ; instruflion in pas analysis. 

More adv.incin; Students ari; in>;trudled in the methods 
0! iJTl;i;inal icistafcb, especially 1:1 orgaiiic chemistry. 

Whin .iccompanied or frtu led by .i'.tcndance on the 
)-<aures on Chemistry, the Laboratory Couc» qualifies 



Students in the application of Chemistry to the Manu- 
facfluring Arts, Metallurgy, Medicine, or Agriculture, Ac. 
Instrudion is given in tbc principles and processes of Gas 

Analysis, , 

The L r.hr r.-.!riry and Offices are fitted up completely 
uiiii ihc tiic -t unproved apparatus and utensils for experi- 
mental rese.ii>.li, U r I cginners and for advanced 
Students. Thty ;uc u|ii.ii daily, from 0 a.m. to 4 p.m., 
from the 41 li of Oilobcr until the end of July, witri .1 flmrt 
recess at CiinstRiaf and at Faster. Saturday, from q to 2, 
Fees for the Scs^iini, 2-, .i^i;in( .;s ; s- iv nii'n:!-.';. i.S ;;iiinea8 ; 
three months, loguinci.s; ur.t iiiti:!;h,4 gumcAs; exclusive 
ot' the expense of materials. A dedudion of about 40 per 
cent is made for Students who can attend only three fixed 
days per week. 

A Gold Medal and Certificates of Honour are competed 
Cor by Students entered for the Session. 

11. Sl'MMKR CotKsr.s, 
I. Ehmtnlary Course. 

About Forty Lessons, of one 1 i>iir c.icii, on Taeadayi 
Wednesday, Thursday, and Friday, from 11 to f3, com* 
mencing in the first week of .M.iy. Student* are taught 
the construdion and use of apparatus for the preparation 
of the most important gaaes, acids. fte. The charaAeristic 
lesu for the presence of the common acids and Iiaaea* 
including the chief metallic and other palsnns. Also the 
processea for aeparating these bodies from one another. 

Solutions are frequently given in the class for investlga- 

^ .... 
The first aix wedts of the Coarse are occupied by the 

study of the chief BOn-mctalllc elements, and their simple 

compounds. Meullic salts, Ac, are subsequently studied. 

Fee, including the cost of materials and appaiatus* for 

the Course, £^ 48. ; Perpetual, £^ 7 s. 

II. StHhrCouru. 

TSiis C Miirsc consists of Twenty LessonSfOf tWOhonrS 
each, oij Mondays and Saturday?, from lO tO ta, COm- 
mencing in the first week in ALiy. 

The First Half of the Course includes tcsts for fixed and 
volatile or(;anic acids. nitrogeotsed acids, sogars, glycerin, 
alkaloids, &c. 

The Second Half of the Coirsr includes tests formineral 
poisons in organic mixtures ; also tests for organic bodies, 
^ IK h as the alkaloids, when mixed with other organic snb- 

Vi liiinetnc methods of the quantitative analysis 
ami urtn. chK rides, phosphates, hardness of water, alkali- 
mctiy, nre practised. 

Analyses of milk and of ashes of blood. 

Fee, including i ' t of materials and Rppanitns, for the 
Course, £\ 4s. ; Perpetual, £7 7s. 

C. SUMMKR MaTRTCVLATION COORSB. 

riot'ts^or NS illiamson, F.K.S. 

Aisistmtt /V.y. jior.— Charles Grah.im. D.Sc, 

This Course includes those parts of Chemistry ^^l;ich 
are required for the Matriculation Examination of Uie 
University of London. 

The Course consists of about Twenty Li-5';onf; m 
Piadtcal Chemistry, and of an equal numbei of Oral 
Lessons. The Praaicil Len'^ntr? inchid«« t!.e prep,-ir,itio:i 
of the common gases and si i is Ae-. .md the ■^tuJy of thesr 
charafleristlc properties in relat on to tl.e LilLmcntary Laws 
of combination. 

The other Lessons are chiefly devoted to these parts oJ 
the subjeft which require fuller oral cxplar.r.tion than is 
given in the Praftical Lessons. They include numerous 
exercises and questions, to which answers in writing are 
^ven by the Students. These Lessons will begin on 
Tuesday, April 14, 1874. at n .i.m. 

The Class will meet on Tuesdays, Wednesdays, Thurs- 
days, and Fridays, from 11 to 12 ; and some other meettnp 
will be announced when the Class haa assembled. 
Fee, including cost pf DiSterUts »nd apparatus, M 4*' 
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SCIENCE AND ART DEPARTMENT OF THE 
COMMITTEE OF COUNCIL ON EDUCATION. 
SOUTH KENSINGTON, 

AND 

ROVaL SCHOOL OF Ml NFS, JERMYN STREET. 

Tlie Lords of the Comniiitte of Council on Edncalion 
having transferred tlie instri:ct;on -.ii sirs, Chemistry, 
Applied Mechanic?, and Natural History, fioni the Royal 
Scliool of Mints, in JtriTAn Slrert, and the College of 
Chtn'.istrv. in ONl'otd StnL-r, to the Niw Buildings, in 
Hxiiibilion Road, Suuth Kensington, tl-,c fidlowing Courses 
of Lectures. Deroonsiraiions, and Praftical Laboratory 
i n s t r u a ion arc now given «t South Kenringtoa M the dates 
^pel.■i I'.cd : — 

Chivfittry,\}y Profc-s^or I'r.inkland, D.C.L., I'.K.S. A 
Course of Fotty T,! i.'!iirc-s on Inorganic Chemistcy, com- 
mencing Oiftobcr 6, iS-j. A Course of Thirty Le(fiiircs 
on Organic Cliet:ii<;ry, commencing; Jsnd.nry if), iti;!. 
Laboratoiy instrudion. ^;•Jnsi^^l:l<^ of an c'.cmcntarv .-iiid 
an advanced Course, commencing on October i. I cck — 
Ledures oti Inorganic Chemistry, £4 ; LcAiires on 
Organic Chemistry, £3: together, /6. Laboratory in- 
stru(ftion— £i3 for three months, £9 Mr two montbt, and 
£z for one month. 

Biology, by Professor Huxley, LL.D., F.R.S. A Course 
of Eighty LeAures on Biolog> (or Natural Hintory, in- 
cluding Pala-ontology). with Laboratory instnittion, com- 
mencing Odober 6. 1873. Fee for the full Course, £ to— 
For the LeAurca oa^. £4 ; tat the Laboratory iostrue- 
lion, £t. 

Physics, by Professor Frederick Guthrie. The Course 
iriU consist of about Sixty Lrduccs:, with Laboratory work 
ontbesttbieftef the Le^ures. '1 he Course will commence 
on Fcbnuuy ifi. 1874. Fee for LeAores alone, £^ ; fee 
for LeAorea and Laboratory work, £10. 

AppiU4 Mtckmua, by Professor Ooodavei MJi. The 
Course will consist of Thir^>Sis LcAureS, with Demon- 
stration!!, commencing on Pebraary 16, 1S74. Fee for 
the Coui.se, £4. 

Besides the Students entering for Ihc Aiioeiatcahip of 
the Royal School of Mines, and Teachers In Training, 
only such a limited number ol occasional public Students 
w ill be admitted as can be accommodated. Letters with 
respect to the foregoing Courses should be addressed to 
the Secretary. Science and Art Department, South Ken- 
aiogton, London, SAV. 

The instruction in Chemical Science embraces : — 

(l). A Course of Leituies on lixperiniental Chemistry, 
with special reference to tlie apj Iications of Clicmistty in 
the Arts and M .inufafturcs. 

(jl. A sy<itcni,Ttic Laboratory Course for the Praiflice 
of Chemical .Xnalytils. 

(3). An advanced Laboratory Course for technical 
applications of Cbemical Analytia, and,, ior Chemical 
Research. 

Chemical Lahoralories. — The Laboratories for instruc- 
tion in chemical manipulation, in qualitative and quanti- 
tative analysis, the technical application of analysis, and 
in the method of performing chemical researches, are 
under the diredlion of Dr. Frankland, and will be opened 
On Wednesday, October i, 1873. The Laboratories 
at South Ken&mgton Museum are now used for the in- 
itmdlon of the ptipils of the Royal School of Mines. 

Thete are three terms in the collegiate vear, of three 
months each, commendag in the first week of OAober, 
January, and April, respeAlvdy. The Laboratoiy houn 
are from 10 a.m. 10 5 p.m., with the exception of Satnr. 
days, when tbe Lnboraloty dosea at a o'clock. 

Each Laboratory Student works iodependeatty, there 
bebiff no daaies. All operatloaa ate superintended by 
tbe Professor and his assistants. A table with drawers, 
cupboards, and Shelvee is appropriated to every pupil. 
The Institntion supplies gas, fuel, and reagents. The 
iMger and nnre expensive Tnstniinents of the Laboratory, 
audi an air-pwnpe, ihcnBomctets, barometers, condensers 



&c., may be used by the Stadenls. wbo lesponsiUe for 
their safety. The Students have tO provide tbensdves 
only with the apparatus specified in the Laboratofjrrsgplla* 
tions. More adv.inced Students engaged in fvivale re- 
searches have to supply tliemselves With such auteiisis as 
are not mclnded amongst the ordinary reagentt of the 

Laboratory. 

The ch.irfje for instruiflion in llie Chemical Laboraterv 
'l^ £il for three months £9 for two months, and £5 tor 
one month. '1 h:s charge doCK not include tbe fees fet 
attending the Lcifture^. 

Proftisor of Melallur^y Dr. Percy, F.R.S. 

The course of instnidion in Metallurgy consists 
Lectures and Laboritcry Pradice, especially in Assjyia?. 

The object of the Leclttre* is the communication of 
such inslrudlion as the student may be able to afrb t ' 
the greatest prafttcal advantage when he may satsc- 
quently engaged in conduAing any metallurgical process. 

Metallurgical Laboratory.— Th\n I.aborntory i» con- 
duced by Mr. R. Smith, under the liircction of Dr. l'<rc>-, 
and is devoted to praAical instruction in -Meialiurgy, 
especially in Assaying. The nature of this instruSion 
Will be adapted to the special requirements of tbe student. 
It eomprisest—Assaylng in all its branches, especially of 
the more important metals, such as Iron, copper, lead, 
tin. alloys of silver and gold, &c. ; and the ezamiaatiea 
of ores and metallurgical produd^s. 

The ability of the student to make trustworthy sma;* 
is in every case thoroughly tested ; and no certinute of 
competi'ncy is given to a 'student who has not funiibed 
satlsfaAoryproof thatheisableto obuin accurate leiulti. 

There ate three temts in the collegiate year, of three 
months eacb. The Laboratoiy hows are from 10 10 4 
during November, December, January. Pebiuary; and 
from 1(1 to 5 during the Other aaonths, wdtb the escerUon 
of Saturdays, when tbe LaboiatOiy !»' dosed. 

The charge for Instruaion in the Uctallnrpcal Labo- 
ratory is £15 for three months, £it for two months, nd 
£'^ for one month. 

Li\ turfs to Working Men. — Short Courses of LeINxti 
at snit.-\ble pf-f.ods of the year are given in the evening 
to Working Men, Thef.e courses are systematic, and 
arianpi-d so as to illustrate, uithin a periled of two yean, 
the jjuncipa! subjefis taught at the institution. TtWie 
forihe I ns-jing Session include Matvial History, Ocolflgy» 
and Minetalogy. , 

EXAMINATIONS IN CONNECTION WITH THE 
11: PART .ML. NT OF SCIENCE AND ART, SOUTH 

KLNSINC.TON. 

A sum of money is voted annually by Parii.imtnt tor 
scientiiic instrudion in the United Kingdom. '1 he otjeit 
of the grant being to pt(^nlote in«iruftion in Science, 
especially among the Industrial classes, by atTordjnj a 
limited and partial aid or stimulus to\<. nrdF the foundmg 
and maintenance of Science schools and classes. 

The following are among the Sciences towards ir- 
struiflion in which aid is given : — Acoustics, Light, He»i. 
Magnetism, and Eleflricity, Inorganic Chemistry, Organic 
Chemistry, Geology, Mineralogy, Mining, Metallurg)'. 

The assistance granted by the Science and Art Depart, 
ment is in the form of— i. Public Examinations, in which 
Queen's Medals and Queen's Priaes are awarded, held at 
all places on complying vritb certain conditions. 2. Pay* 
meats on lesotts to teachers. 3. Scholarships and Ew* 
bittons. 4. Building Granu. 5. Grsols towards the 
pucduwe of apparatus, Ac. 

KING'S COLLBOB. 

Profesior Ckamatry *nd PractU€d Ckmittif.-^* If 
Bloxam, F.C.S. 

Dmaiutr«tor»~-yf, N. Hartley, P.C.S. 

The Session commences on the ist of OAobet; Stndcolt 
of the first and second years are admitted' to the Conns 
of Theoretical and Applied Chemistry. Tbe Ccune 
coinmeM|s with » view of tb* forces wbicb coBCvr m 
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the prodiiclion of Chemical Phenf rnena, ni'ter whicli the 
laws of Cliorrical AttraAIon are d:i-c'jsSL-cl, anJ the Non- 
Meiall'c Mlcmtnls and their principal compounds are 
deBcrjbcd. 

The tnetals and their principal compounds are next 
examined, care being taken to point out the applications 
of the Science to the Arts, and the processet of the 
different Manufactures of Metallurgy, and of Ooncstlc 
Economy, an explained and illustr.ntcd. 

EzammdoBS of the Class, both viva voce and by 
written papers, are held at intervals during the Course, at 
the u«iuai LeAure boitr. 

Third Year. — Students %vho have completed six Terms 
in this Department are admitted to a Course of Practical 
Chemiatiy, conaitting of Twelve Demonstratiooa in each 
teiai; and they go through a conne of Maaipttlatioa in 
the most important operations of ChemUtry, including 
the fiitt atepa of Analytia. 

Adt Student of thi« Draartment may be admitted to 
this Class at any period Of his study, on payment of an 
extra fee. 

Anafytiealmd BxperhtunUii Ckemhtry. — Besides the 
Coarse of Chemical LeAures and the Summer Class of 
PraAical Chemistry, provision is made for those Students 
who wish to become more minutely acquainted with the 
praAical details of the Science. By means of this Class 
each Student is enabled to familiarise ii;ni>elf \\ ith the 
methods of analysis and research. After p.isiinf^ tl-.rounl; 
a prtliniinary course of anai\ tie.il operations, cacli Sruclent 1 
devutcs himself to siuh portions of the science as aic I 
i"ost interesting to himself, or ninst likely tn he praClicilly 
^se;'ul to liitn. The Daniel Scholarship of ;^2o, tenable 
for two years, is given every alteroato year for original 

le&earch in the Laboratory. 

The Fees for adn ission to the Labor.'itory Class, ex- 
clusive of materials, are, for one month, £^ 4s.; for three 
■Moths» £10 los. { far sis noBihi, ;^i8 tSs., fte. 

BVBmKG CLASSES. 

ClAsses for Evening InstruAion are held at King's Col- 
lege from OAober to March, and ditring April, May, and 
June. 

The Classes iodnde one far the £lementa of Chemistry 
and one for PTaAicai Ciomistnr. 

The fee for the Comer is £t ill. 6d.; for lbs latter. 
ittt. The elaiies meet twice a week. 

THB SCHOOL OP PHARMACY, 
>7, Bloonsbvuv Squarb. W.C. 
(w eomhbcttom with thb rharhacbvticai. soctbtv.) 

The Session coBunonccs OB OAofacT lit, tad eBtsBdsto 

Ihe end of July. * 

ucTvaBs OM cKBittsmr amo raaRHACTi bt i». kbdwood. 

Tliese LcAores will he delivered on Monday, Tnoday, 
ttd Wcdneday momiDgi. at 9 o'clock. 

P«i — One Course, £z u. An entire SeSsiOB'-IWO 
^••••*»' £i 3«- Perpetual admission, ^4 48. 

Alio LeAures on Botany and Materia Medics, by Pro- 
katot Bentley. The first and second parts of this course, 
mending over the winter months, will he delivered at 17. 
Woomsbury Square, on Friday and Saturday mornings, a« 
9 a.m. The third part of the course, on Systematic Botany, 
Jill be delivered at the Rcyal Botanic Gardens, Regent's 
"»ii.at 8 a.m. 

^"i.— Botany and Materia Mcdica, one Course, 
/tits. 6d.; two Courses, £2 las. 6d. Systematic and 
«*r»ftica\ Botany, £1 is. each Course. Sessional Fee for 
the three Courses, ^3 3s. 

Practical Clnmxitry. — The suite of Laboratories for 
riaAical In<>tru(flion in General and Pharmaceutical 
Chemistry will be opened on October ist, under the 
"Si'fflion of Professor Attfield, Ph.D. 

^^'fnDnitT(ilor.—]o\\r\ Moss, l-'.C.S. Pee for the entire 
jitssion of ten months, Twenty tlve Guineas. The 
^il>oratorie8 are open from to a.ro. till 5 p.m.' Students 
'"^ i* Wf period dnring the ScMioa. 



Tiiu) Scho!nrshi/^s (the Jacob Bell Memorial Scholarship) 
nf Thirty Pounds a year cack, STB opSD to conpetitioB 
annually in July. 

StvdeoCs have free adniisioato the Library and Muieon. 

CITY OP LONDON COLLEGE, LBADENHALL 

STREET, E.C. 

The Annual Courses consist of three terms, each 
averasiniT ten Experimental Lectures. Fee, 5s. per term. 

Subjects: Junior Class, Chemidtry — First year, Non- 
Metals ; second year, Mculs and ^time permitting) Ele- 
ments of Organic Cbeoaistiy. Senior Ctais, 7 to n pjB., 
PraAical Analysis. 

BIRKBECX LITERARY AND 8C1ENTTPIC 

INSTITirTION, 

E\'I;NING tL.VSSES. 

Chttnistry , lilimiii'.ar. . — Mr. G. Chaloner. Tliiify 
Leiftuies. Tuesday, y.jo to S.jo, co:iiiticnc;nf; Oilobcf 7. 

Advan.-,-ti. Tuesday, <) to i^j. T;i:rty Leifturcs. 

I'r.utinil CIinit:ilr\ r.ml Inaiysis, — From ,S to lO, 
Saturday e\eninf;s, commencing O^lober 11. 

ROYAL POLYTECHNIC INSTITUTION, 
309, Rbobkt Strbbt, W. 

The Scientific Department is under the diredion of 
Professor E. V. Gardner, F.A.S., F.S.A., who is assisted 

in his duties by firntlemen of known competency. 

lostruiftion \n cl.i scs is piven irj Chemistry, Elc<f\ricity, 
Galvanism. Gt jK),:y, I'hotiH;raphy, &c. These and the 
various subjects requirtil by the different Examining 
Boards are taught and thoroughly demonstr.^ted. To 
tills purpose tl)e extensive School of Apparatus, as welt 
as that employed for ilkstrating the Public LedkunSi is 

made u^e of. 

l^nvate Courses of study can also be pursued under 
the direc'^ion of Professor Gardner, who has constructed 
Private C;iass Rooms and I,al>oratnries. 

Provision lias been made fur Ladies desirous of studying 
the Sciences. 

The Patent Department is valuable to Inventors, as 
they can be provided with tlie necessary apparatus to 
pursue their enquiries, or they may have a full investi- 
gation eondaaeo. 

ROYAL VETERINARY COLLEOB, CAMDEN 
TOWN. 

Chfmirnl Prq/"- iior.^Mr. R. V. Tuson. 

BERNERS COLLEGE Oh' EXPERIMENTAL 
SCIENCE, 
44, Bbbners Street, \V, 
Under the diredion of Professor E. V. Gardner, F.A.S. 
F.S.A. 

The Class Rooms and Laboratories arc open tn priv ate 
students, who tan arrange to pursue any branch of 
study at ihas own convenience with tlic advanta;;c of 
School of Apparatus for illustration and experiment. 

The Classes during; tlie Session embrace the subjeds 
ofChemistry, Ma<;netism, i:iectricity,Qalvanism,Geologyt 

Photography, Hotany, Steam, &c. 

A Course of study is atranf;ed to meet the reqtiire- 
ment«i of gentlemen preparing for Matriculation, for the 
various Governmental Examinations and Examining 

Boards. 

Anal) sis of manures and other substances and Assa\s 
are performed, and much attentioo is paid to original 
experiments and invcatlgitions cOBBedMd with Patents 
and Inventions. 

Mathematies. — The Classics, Modern Lan^ruages, and the 
branches of knowledge usual for a successful examioalioo 
are in the hands of competent teachers. 

NORTH LONDON SCHOOL OF CHEMISTRY 

AND PHARMACY, 
54, Keniish Town Road, N,W. 

Conduded by lidr. J. C. Braithwatte. 

Th« SesiieB \9ji't9j^ commence* on the itt of 
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0(Sober,\vhcn the Laboratory will be open for Instrudion 
in Praiflicat Chemistry. 

- The ClasKS for Chcmistiy. Materia Medicai Botany, 
and Latin, meet at 8 p.m. Fee to either Class los. 6d. 
per momth. 

The Ootanica] Garden afTorcIs facilities to Students 
desirous of acquiring a praAical knowledge of Botany. 
During the Season Botanical Excvrstont are made every 
Saturday at lo a.ro. 

As each Pupil woiks independently, he can enter at 
any period to either Classes or Laboratory. 

SOUTH LONDON SCHOOL OF CHEMISTRY, 

3*5, KRNmiiaTOir Koad. 
This School was re-opened on Seplemher 8th in a new 
building specially ereded for and adapted to the study of 
Chemistfy and its Allied Sciences. The 9ubjc(fls taught 
include Chemistry, Botany, I'hysics, Latin, Materia 
Medica, and Pharmacy, for fifty students. AU a|>paratus 
and chemicals are provided for the students. There is 
also a special department for instruAion in Food Analysis 
at the Central Public Laboratory. Kcnnington Cross, 
innitr tl.L- fitr.=.nn.-il s-.-.jicrv;- n^ii o:' the jlJredor, who li.is 
been LUiUcJ I'uDic An..:\s'.. The Chemical poitiun 
of the Course consists tjf Ten Months' Leiflurcs on 
Inort^.inic and Organic Chemistry. The Lerturer is Dr. 
john Muter, F.C.S., and the hour is lo a m. daily. The 
Laboratory is open daily for pra^cal instruAiun from 
10 till 4. Seerekaiyt Mr. w. Baxter, 



LECTURES AT LONDON MEDICAL 
SCHOOLS. 



ST. BARTHOLOMEW S HOSPITAL & MEDICAL 
COLLEGE. 

WINTCK SS8SI0H« 

iMtimr.—Di. W. J. Russell, F.R.S. Munj^y. Wed- 
nesdayt and Friday, at 10 a.n. One coarse, ^^5 5s. 
•DMHBR aasstoN. 

PmctUttl Chemistry.— Tit. VV. J. Russell, F.R.S. 
Monday, Tuesday, and Friday, from 11 to i. One course, 

CHAKING CROSS IK)>rn AI, AND COLLEGE. 

Lfft}irfr.-~'\U. C. W. Heaton, F.C.S. Demonstrator.— 
T. UoIas, 1 .c.s. Monday, Thtmday, and Friday, at 11. 
One session, £^ 5s. 

The Laboratoiy b open daily. 

suMMm nsBioM. 

Practical CAmu^rv.-~Mr.Heal0D,P4;.8. DttHOHXtrator. 
— T. Bolas, F.C.S. Monday and Friday. One session, 

£l 2S. 

Special Evening Classes. Advanced Chemistry, Tues- 
day and Thanday, at 7 p.m. Fee, £2 25. per month. 

ST. GEORGE S HOSPITAL. 

WINTCK SESSION. 

Lecturer. — Dr. H. M. Noad. F,R.S» Tuesday, Thurs- 
day, and Saturday, at 1 1.30. One coone, £t Gs. 
SVMMBK assKOir. 

PnutUa CkmUtrv^Dr. Noad, F.R8., Monday, Wed- 
nesday, Thursday, Friday, at 10. One coufie, including 
tbeiiaa Ol ^paratus and materials, 4s. 

GUY'S HOSriTAI,. 

WP^TER SKSSI. N-. 

Lrrlurm.—HT. Debus, F.R.S., and Dr. Stevenson, 
l uL sday, Thutaday, and Saturday, at 11. One course, 

£4 

SUMMER SESSION. 

Practual Ch mhtry.—Dr. Debus, 7.R.S. Monday, 
Wednesday, .^nd 1 dday. from 10 to i. One course, a%. 

Praaical Inaundion is also given in the Laboratoiy by 
Dn. Debus and Sluventon during the Winter Session. 



Chemistry, 

LONDON HOSPITAL. 
Ltclurn oh CA^siiifm— Henry Letheby, M.B., and 

C.^ Meymott Tidy, M.B. Monday, Wednesday, and 
Friday, at 10.30 a.m. One session, ^7 ys, 

Priuiical Chcmistr).— Dr. Letbeby, M.B. Monday, 
Thursday, and Saturday, at g a.m. One seetion, £i js. 

ST. MARY'S HOSPITAL. 

WINTER SESSION. 

Lciliin r.—Dt. C. R, A. Wright, F.C.S. Mopday, Tocs- 
day, Thursday, and Friday, at 9 a.m. £^ 5s. 

St'MMER SESSION. 

Pnjciical Chi-misfry.-^Vr. C. U. A. Wright, F.C.S. 

Inorganic Course. — ArranrjtJ f^r tiio requirements of 
the London UnLVcisity I'relinunaiy ^Lanntic 1.x- 
amination. Tuesday, l-tiiiay, ami S.uurday, at q a.m. 
Fee, £i 3s. 

Organic Course. — Arranged to meet the requirements of 
the London University I irst .M B. lamination. Tuesday 
and Friday at xo a.m. £i 3s. 

MIDDLESEX HOSPITAL. 
wiNTEK aaasioif. 
Lecdirer.—lit, Heiich. Monday, Tuesday, Friday, 
and Sattirday, at ti. One session, £6 61. 

SUMMER SESSION. 

rr ., '•. r' —Mr. Ilcisch. Monday, Wcdaes. 

day, and i riday, at 11. One 6e&«ioD, £i 38. 

ST. THOMAS'S HOSPITAL. 

WIKTBR SBSaiON. 

Lcctunr.—Ht. A. J. Bernayi. Wedneaday, Thursday, 
and Friday, at 9. One course, £^ 5s. 

SUMMER SESSION. 
Practieal Chemistry.— Dt. A. J. Bernays. Tuesday and 
Thursday, 10 to 13 ; Friday, 11 ; Saturday, 10 to i. One 
conne,;^3 3s. 

WEST.MINSiEii HOSPITAL. 

WINTER SESSION 

Leclurer.— Dr. A. Dnpr£, F.C.S. Tuesday and Thurs- 
day, at 3 p.m. i Friday, at 10 a.in. One coarse, £s st. 
SVMMBa sessioH. 

' Praclieal Chemistry. — Dr. A. Duprd, F.C.S. Mondi^^, 
Wednesday, and Friday, at xo a.m. One course, ^3 J** 



TEACHERS OF CHEMISTRY IN LONDON. 

Mr. Jlenry I>lat!h, :.'s, F.C.S. — Laboratt'ty, Cu. Gower 
Street, Bedford Square. Instrudion in all branches of 
Pradlical Chemistry, particularly in its application to 
Medicine, Agriculture, and Commerce. Laboratory open 
daily, except Saturday, from 10 to 5 ; on Saturday, mm 
to to I. 

Mr. jfohn Ncu'ltinds, F.C.S.— Laboratory, 13, Koovie 
Road, Brixton, S.W. Gives pra&ical instruAioa in 
Analysis, and piepaiea potlemeB tn various public ex* 
aminations. 

Mr. A. KdrA«r.— M, Qreat Marlbonwgh Street, Rsgeat 
Street. 



UNIVERSITY OF OXFORD. 
Professor of Ch-tr^ hi "v. — Dr. O.iling, F.R.S. 
Demonstrator. — V.. M;ic!aii, M.A. 

A commodious Laboratory is attached to the New | 
Museum. 

Scholarships of about the value of £'jy are obtainaUe 
at Christ Church, Magdalen, and other Colleges, by coui' 
petitive examination in Natural Science. 

UNIVERSITY OF CAMBRIDGE. 

1 

Professor of Chemistry O. U. I. veing, M.A. ! 

Demonstrator. — J. \V. Iiii.J.Ji, ^^.A. 

LECTURl S IN -WCHAELMAS TEB.M. 

Chemistry, general principles, by the Professor, on 
Mondays, Wednesdays, and nidayt , at is. , , , 
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Speiftroscopic Analysis, by the Professor. 
Pradical Chemistry, by the Uemonstrator, daily. 
Organic Chemistry, by Mr. Main, at St. Johtj's College. 
Volamelric Analysia, by Mr. Apjoha, «t OooviUe and 
Caias Cdlcfe. 

LECTURES IN LENT TERM. 

Chenittry, general principles continued, by the Pro- 
fessor, on Mondays, Wednesdays, and FridAys, at is. 

Quantitative Analysia, by the Prorcisor, Mine day«i at I. 

PraAical Chemiatiy, by the DemoQBtrator, daily. 

Elemeatary Cbemittiy, by Mr. Main, at St. John's 
CoUege. 

Qiiaatitative AoaTysia of rarer elements, by Mr*Apjobn, 
mt OooviUe and Gains Co'loge. 

LECTUKLS IN EASTER TrR^f. 

History of Chemical Philosophy, by tlit: Proretiori On 
Mondays, Wednesdays, and Fridays, at 13. 

(Quantitative Analysis, s:ime days, at v 

fclementary Inorganic Chemistry, by the Demonstrator. 

Chemistry, cootinoed, by Mr. Main, at St. John's 
College. 

Organic Aaaly^ by Mr. Apjoha, Ooovilia and Cairn 

College. 

The Chemical Laboratory of tlie University is open 
daily from lo a.m. until 6 p.m., for the uie of stodents, 
under the diredtion of the Professor. The Demonstrator 
attends there daily to give instrudion in maoipiilation, 
altomatety ia the mocaing and afkeraoon. 



Students, under the immediate diredkion of PMfeaeor 

Church. 

The text-books used are Church's " Laboratory Guide," 
RoBcoe's Chemistry," and Church and Dyer's edition of 
■* How Crops Qrow." 



LIVERPOOL 



ROYAL INFIRMARY 
MEOICINB. 



SCHOOL OP 



PROVINCUL SCHOOLS. 



BIRMINGHAM.— MIDLAND INSTITUTE. 

Lecturer on Clwmislry.—MT. C. J. Woodwanl, B.8c. 

Tuesday and Thursday ,'at 8 p.m. 

Pr.ud.al CI::„u,!ry. — MT. C. J. \Vood#atA B.Sc. 

Saturday, 3 to 6, and 6.30 to g.30 p.m. 

BIRMINGHAM.^UEEN'8 COLLEGE. 
wiNTbK aassxoK. 
• fnfww 0/ CJIwfrv.— Alfred Hill, M.D,, and A, G. 
Andenoo. Tuesday, Thars'lay, and Friday, at la. 

SUMMER SESSION.' 

Practical Chemistry.— PtotettOt A. O. Andenou. Thurs- 
day and Friday, at 2 p.m. 

BRISTOL.— BRISTOL MEDICAL SCHOOL. 

WIN 11 K SF-.SSION. 

Lt\turiy. — Mr. Thomas Coombcr, i*.CS. Monday, 
TursJay, Wednesday, and Thwaday, at 8.15. One 

Course, /J5 5s. 

SUMMER SESSION. 

Practical CJumistry.—Mt. T. Coomber, F.C.S. Daily, 
eiccpt Satotdayi at 8 a.m. One Course, £3 3s. 

ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 

ChemIcal Department. 
Professor. — A. H. Church, M A. Oxen. 
Assistant.— K. C. Woodcntk, 1 .t:.s. | 
The Autumn Session commenced on the 13th of August ; 
it divides on the Otti of OAober, and lenninatet about the 

18th of Decenibirr. 

The Chemical instraAion comprises Three Coursea of 
LcAures and Laboratory Praiflice : — 

(1) . 32 LeAures on Inorganic Chemistry. 

(2) . 32 LeAures on Organic Chemistry. 

(3) . 24 LeAures 00 Asrlcnltural Chemistry. 

(4) . 32 Lessons on Chemical Manipulation, 
(j). 32 Lessons on Qualitative Analysis. 

ft). 32 (or more) Lesson* on Quantitative Analysis. 

Catechetical LcAurc^ .iro lUo given, white analyses of 
manuret, oil-cakes, minerals, soils, waters, Scz., arc d.nly 
performed in the College Laboratories, and Chcmico- 
Agricultmal resaanhes undertaken by the mote advanced 



Ltebtrtr w Ckmistry and To3rieol9gy*-''Dr, J. Campbell 

Brown. 

Course of 100 LeAores. Monday, Tuesday, Thursday, 
and Friday, at 10.15. £5 5*- 

Technological and other non-Medical Students may 
take out any of the divisions separately— Fee, £1 IS. s but 
no certificates will be given until the whole Course has 
been attended. 

Prtutie^t Cimutrjt.—Tb» new Laboratoriea will be 
open OB Novemta» j fiw the reeeption of Students, when 
thoee who desire to prosecute PraAical Chemistry, 
analysis, or original research, will be provided each with 
a separate working bench and cupboard, with tests, fuel, 
water, and gas. Fees, from £2 2a. to £10 los. per quarter. 
Stnmtur Practical Chemistry Courst. — Fee. ^3 3s. 
A Class for the Practical study of Organic Chemistry 
will be formed during either the Winter or Summer 
Session. T'l-l% {"3 3s., inchiHinL; m.^tcrials and nj^i^aran::-. 

Gentlemen wtio .ire no; ^tiuknts of the School are aku 
.-iiliii .t'.td to the Labo:.itj:y niiii I.cifsures. 

T.ic Laboratory is open d-^'ly ffom 10 to 4 (except 
Saturday), fbr.tbb Study of Praaical Chemiitty, and (or 
Analysts. 

ANALYTICAL LABORATORY AND SCHOOL OP 

TECHNICAL CHEMISTRY. 
7 and 9, Hackjn's IIev, Livehpool. 
Conduced by Mr. A. Nonnao Tate. 
Hours of attendance, 9.30 a.m. to 5 p.m. (Saturdays, 
9.30 a.m. to I p.m.). Pupils may eater at any time and 
for any term. 

Fees— Three months, £1$ 15s. { eix monthi, ;^s66i.; 
twelve months, £st los. 

The Laboratory is also open from Oiflober to end of 
April two evenings fer week for practical work. 

Le^nres one evening each week. 

A separate working bench is provided for each StndcBt, 
and he is also supplied with all ordinary cbemicalSi gaa, 
fuel, and the more substantial portiona of Laboratory 
apparatus, bat roust provide himedf with teet-tubes, 
beaketa, and other apparatus of a 6i|ne natwe. 

Ia aodition to the ordinary cbnakal atudies, the Conne 
of iastruAion will, aa far as possible, cominise all such 
studies as may be required for the successful prosecution 
of the particular branch or branches of Applied Chemistry 
in which the pupil is to engage ; as, for example, in the 
case of one intended for manufaifturtng pursuits, lie woul>l 
study architeftural and mechanical drawing, so i.^r as is 
rcqu rt.l for the preparation of iil.;ns, of tlicmical 
.ipp.ir.it js .ind manufadories.the miiurc nnJ ust of b.iildin|» 
ir..i'.ci . .lis, an J tht? scicnlilii: pi:nLip'lcs nncl pratiicil ru!is 
in%()lvcii in binldin;; .in'.l Cdnstrudivi; opur,^[ionfi. nnd 
other scientific and pr.ictic.il iiKornintion requited m the 
arrangement, construiftion. and management of chemical 

manufaifiories, and the appUcatMa of Cbemiatiy to iadne. 
trial pursuits. 

LIVERPOOL.— OPERATIVES' SCIENCE CLASSES. 

(in CONNECTION WITH THi: GOS T.FSMENT HEPA RTMENT OP 

8cii:scr. and art, and the operative trades' hall, 
Liverpool). 
Chairman. — Mr. James Samuclson. 
St\-ri !ary.— MT. M. Fitzpatrick, 62, Seel Street. 
Session extends from Oaober 1S73, to end of .\rr'l, 
1874. 

Classes meeting at q, Ilackin s Hey — LeAurc Class, 
Friday evenings, 7 to 8 p in. ; Laboratory PraAice, Friday 
evenings, 8 to xo F.m. Teacher, Mr. Norman Tate. 
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I CutUlCAI. NkWl, 

I Sept. u, 117$. 



F.C.S., Professor of 



Class meeting at St. Mary's Schools, Kiikd.ilc — LeAure 
Clut, Thursday evenings. Teacher, Mr. Gordon. 

COLLEGE OP CHEMISTRY. LIVERPOOL. 

FotiMder.— Dr. Muspratt, M.D., &c. 

Princifial. — Mr. Martin Murphy, 
Chcmisuy. ! 

T!ie Course of instruAion Riven in the College of 
Chcniisiry cuiiiiiri>ic8 the teaciun;,' of Chemistry as a 
science, and the gL-ncral application of chemicni knowledge ; 
also the teaching uf the principles of il;use bianches of 

ghysics which are allied with Chemistry, »uch .^s !tf;ht, 
eat, eleAricity, &c. 
Particular attention is devoted to instrudion in the prac- 
tice of systematic analytical operations, whereby Students 
will be enabled to determine accurately the geoeral and 
proximate constituents of substances, and so «rriv« at • 
knowledge of their nature and properties. 

IlMtniAion in the application of chemical data to 
BMdicine and agriculture, and to the chemical and 
metallargical operations, comprising Technology, WtU be 
IpvcDt to qualify Students for these avocations. 

The Stadenta will invariably be controlled and direAed 
in tbdr atody and work by the Principal and competent 
aailstantl. Anple Laboratory accommodation is provided 
for Students, and such general appliances «» will facilitate 
tbcir progress in acquiring a knowledge of tbe tpecialities 
taught ia the Coil«fe. 
The Stvdenti^ Laboratories an open thranghout the 

{ear. Horns of attendance— From xo •.d. to s P-n- daily, 
'ee^io gnlaeat per quarter of thtee monthsi or 
35 guinea* per annum, payal>le ia advance. Stodents 
provide all their own apparatus and books. 

Medical and Pharmaceutical Students are admitted for 
one hour per day. Fee for three months, £2 2S. 

A Course of Ledlures will be delivered to the Students 
durinf; the winter months. Evening Classes. 

Ctriificates of i- ti 1 .n ^ rccoc^nucd by the University 
and Apothecaries' ii.tll ui Loi-.don, and Apothecaries* 
Hall of Ireland. 

LEEDS SCHOOL OF MEDICINE. 

WINTER SESSION. 

Lecturer.— tAr. Thomas Fairley, F.C.S. 
Daily, except Wednesday and Saturday, at ti a.m. 
Fint Seiaioa, £a 4s. Second Session, £z 3s. 

SUMMIR RESSIOX. 

PnulicoA Ch,mh}'y.—^\^. Fairley. F.C.S. 

Mnndaj s and Tue?d.iys.<) 3010 11. l!acli Course, ;f 3 38. 

Cuneral Chemical Stud< >it<. — The Laboralnrics are open 
daily, under the direction of Mr. Fauley. for the instruction 
of General Students in Chemical Manipulation, 'I'ccliniral 
Chemistry, and all branches of analysis ; and also for the 
use of centlemca wishtog (0 parsoe special chemical 
researches. 

The fees, payable in advance to the Treasurer, are as 

follow* ;~For one month. £j, 4s ; for two months, £j 
for three months," ;f 10 los. ; for fo;ir months, £1) 13s. ; for 
five montb.s. ^^15 15<!. : for six n.cnths, ,^17 r7s. ; for nine 
months, £ii. Special fees will be cliarged to Students 
who do not wish 10 work every day in the week. 

The Chemical Museum contains minerals, metallic ores 
and metals, rare chemical substances, and illustrations of 
the most imporcint chemical aunnfiiawea ia their dilfoient 



stages. 



Ziimhr. — Mr. Scattergoed. 

LEEDS MECHANICS' INSTITUTION AND 
LITERARY SOCIETY'S LABORATORY. 

Chemical Classes and Laboratory for Instruction in 
Elementary, Prad^ital, and Analytical Chemistry, com- 
mence on Friday. September 26, at 8 p.m. 

Lecturer. — Mr. George Ward, F.C.S., with Assistants. 

HIGH HARROGATE COLLEGE, YORKSHIRE. 
Pn,U%-vr of Clum:-.try.—li,U. W. O. MlSOn, F.C.S.» 

Certificated Science Teacher. 



MANCHESTER GRAMMAR SCHOOL. 

CHEMICAL DEPARTMENT. 

Pro/< iif r. — Francis Jones. 

Instruiiion is fjiven in Inorfjanic Chemistry, OrL-anic 
Chemistry, Mcallurf^y, ar.J Analytical Chiet^iistry. 'I l-ere 
is a le6ure-room and second Laboratory, atTcirdirg accom- 
modation for seventy-two Students. 

MANCHESTER ROYAL SCHOOL OF MEDICINE. 

(incorporated with OWENS COLLEGE). 

LtctunrtmChtmHry *»d PtaeiUal Ckcnustry^—Hwrj 

E. Roicoe. B.A., Fh.D.»F'.R.8. 

The usual Course for the Uedieal Boardi. 

Pending the completloa of Medical School Baildiogis, 
in immeAate pioxMiity to the aeur CoUcgiiu the School 
will b« condoAed as hentofine ia the oild pfemiaest 
10, Faulkner Street, with the exception of the foUowios 
Courses, which will be given in the Owens College, Oxford 
Road :^Chcmi»try and Physiologv, Systematic and Prac- 
tical, in the Winter Session, and Botany and PraAtcal 
Ciiemistry in the Sumn.cr Session. 

OWEN S COLLEGE, MANCHESTER. 
Cik«mu/rv.— Professor H. E. RoscoetB.A.,Ph.D., P.R.S.« 

F. CS. 

Smior Dtmrnutntor^VIt, C. Schorlemmer, F.R.S. 

Vnniw Dm9H$lrahr .a»d AsuMfamt Le«ttt$*r*~-Uu W. 
Dittmar, F.It.8.Ei 

Assbhml DemmtnOon^Mt, V/. Carieton Williama 
aad Mr. Harry Crimahaw. 

Bxprrimtntal Chemistry L/f/itrvs.— Monday, Tuesday* 
Wednesday, Thursday, and Friday, from 11.30 a.ra. to 
12.30 p.m., during Michaelmas and Lent Terms. 

The instrud\iun in Theoretical Chemistry ia given by 
means of Expcrinu nt.-.l I.t ituics and {h) of Tutorial 
classes. The former \m11 he dcUvcicd by Professor Roscoc 
on the davR above-nair.cu. 

iWijr^Mnii- Chiniisliy. — Conifrisint; iii the laws of 
Chemic.il Combination ; i;i .\ description oi the Physical 
and Chcnneal piupcrtics, and the mode of preparation of 
the Non-Metallic Elements .and of their compounds; 
(3I. The Chcmi«tri' of the Met.ils and of tiieir most im- 
portant cnmp*)un(ls. 

()ri;,ii:u Cli,->':< ,ir\ . — Ci\\':ri-^ t bc composiUon and rela- 
tions of the best dciined groups of orgaoic bodics and the 

laws rei^ulatin^ tlie^r formation. 

1 lie Tutorial Classes, conducted by Mr. Dittmar, will 
meet tor recapitulation and for the correction of the 
written exercises, given out in the tenures during Michael- 
mas and Lent Terms, as follows : — x. yMnior TmUniaL 
For First Year's students and those preparing for Matricu- 
lation, on Wednesdays, from 1-30 to 2-30 pi.ni. a. Stimivr 
Tutorial. For Second Year's students and tlHiae pvepariDg 
for the Science Degrees, on Saturdays, from 11-30 a.iB.to 
12-30 p.m. 3. Medical Th'.i, rial. Specially adapted to the 
requirements of McJical students, on Fridays, from 13*30 
to I "30 p.m. 

Regular students in the First Year's Arts and Science 
courses will be entitled to attend during the Michaelmas 
Term only, in the Secoad Yeafs Science and Engineering 
courses during both Terms« 

Fee. for the complete conise, £4 14a. 6d.; Ibr dtfaer 

half, f i I2S. 6d. 
Teehnohgieal Cktmittry^Vftiataitcyt from 3.36 to 

3.30 p.m. ... 

The chemical principles involved in the most imfKirtant 
Chemical Manufactures will chiefly bc considered in this 
course. The subject u-ill be discussed as follows : — 

1. Ten letftures on the Modes of Producing and Utilisin;; 
Ileit and Li^ht, by Mr. lliltniar. 

2. Ten U-ctiTcs on Water .'itul Air and the Chemistry of 
the Alk. li Manufac'ture, bs F.-ofessor Kotcnc. 

3. Ten lectures ua the CbetMistry of Colouring Matter, 
Dyeing, and Calico Printing, l y Mr. Schorleramer. 

Students attending this class must be acquainted with 
the principles of chemical science. 
Fee, £1 IIS. fid. 
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Orgnitic Ch,mistry. — L«dufcr> Mr. C Schorlcmmer, 
I'.R.s.. Tuesday and Thurtdky, fiom a.30 to 3.30 p.m., 
and I'ridav, from 3.30 to 4.30 f.m. 

The subgeA of tb» courw It tlie Chemiitiy of the 
Carbon Campouods, wherein the branch of Organic 
Cbemistfy i« more folly and completely treated than in 
the general course in Experinentai Cheniitty. 

Fee, ^3 10*. 

ChtmUal Philosophy.— Lt&ater, Mr.* O. Scberlemmcr, 
F.R.S., Saturday, uom g.30 to 10.30 .-i.m. 

Sfcetch of the History of Chemistry ; Development of 
Modem Chemistry ; Chemical Laws and Theories ; 
Relation of Chemistry to Phyaicai 

Fee, £1 IIS. 6d. 

Lfituu- Class, II .1 / ,1/ CVd -i.'/s.V'. .— Mr.W. Dittmar, 
F.R.S.E. Tueatlay, liuiii 4 30 lu 5.30 p.ir>. 

l iu-- course will treat of the methods of Qualitative and 
(^u;iijtitauve Analysis, and is intended to supplement the 
instruAion in Praiflical Chemistry. 

All first year's Laboratory students are required to 
attend, and to answer iluj \s riiten exercitea and the m'm 
vo(t questions giveti in this class, 
i'eci £1 IIS. fid. 

Anafytica! an J PmfiUal Chtmistiy, 

LAiUJHMOKS- CLASS. 

T;ie aim of this course to m.ikc the stuJcnt practi- 
cally iicquainted wiih chemical .scicr.tf, to tiul'li; l.im to 
condu^ analysis and original research, and to lit him for 
applvioR the science to the higher branthi'; nt Art. 
M.ir.iif.ictures, and Agriculture. To accomplish this, .in 
attciiil.uice of not less than four days per wt-ek during 
three uhdle sessions is as a rule r;eccss.iry. It Is \er>' 
ad\ is.iblc th.u each Laboratory student shuuld .itiend, or 
sshui;lJ have .ittcndcd, the course of Lectures oti Tlicorctical 
Chemistry ; and it is alM cecommcndcd that second year's 
Laboratory studenta should attend one of the claiaes in 
Pradlical Physics. 

The College Laborat6r>- will be open for students daily 
from g.30 a.m. until 4.30 p.m., except on Saturd.nys, when 
it will DC closed at 12.30. The Laboraloiy is fitted w ith 
every convenience for the prosecution of Practical 
Chemistr)', all branches of Qualitative and Quantitative 
Analyait, and original Research. Each student is pro- 
vided with a separate working table, a set of tests, fuel, 
water, and gas, free of expense ; but he is required to find 
liis ow n apparatus, a few of the more expensive reagents, 
•nd the chemicals tcqnircd for his expertnenta. Other 
Apparatus or instmmcnts of a more expensive description 
nay be obtained on loan from the uboratory Steward, 
nibieA to regulations to be prescribed by the I*rofessor. 

F*et/or ih* StS$ion.—Fot six days per week, £2X ; for 
four days per week. ;^ 1 7 17s.; for three days per week, 
;^i3 ; (or two days per week, £9 gs. ; for one day per 
week, £s 5»- 

Students entering the Laboratory class at or after 
Christmas will be charged two-thirds of the fees for the 
whole session. 

Fns for Shorter Ptriods. — For six days per week: For 
six moutlis. /ly 17s. ; for five months, £s=, 15-.. ; for four 
months, 13 13s..; lor three months, 10s. ; fur t\so 
inonths, £y 78. ; for one month, yj^ 4*. 

The Ledures on Chemistry m Uwcr.'s Collof;e are 
recognised by the University of I.t ndi n fur us Mtdx.il 
Degrees, by the Royal College of Surgeons, and by the 
Apotbecanc*' Hall. 

EVENING CLASSES. 

Chfiniilry. 

First Ltcture Course. — (The Non-Metallic Elements). — 
Professor Roscoe. Monday, from 8.30 to 9.35 p.m. 

Second Lecturt Count. — (The Metals). — Mr. Carnelly. 
Friday, from: 8.35 to 9.35 p.m. 

Third Lecture CaHm.— (Organic Chemistry).— Mr. 
Scborlemmer. Thursday, from 8.33 to 9.35 p.m. 

Lohtr^ory Ctfttrscs.— Profefltor Roscoe and Mr. Dittmar. 
Monday, from 6 to 8.30 p.m. 



COLLEGE OF PHYSICAL SCIENCE, 
NEWCASTLE. 
(in co;.NrcTioM with the univekmty of Durham). 

Proftisor of Chemistry . — A. Freire-Marreco, M.A. 
Dfinonstrator. — E. Haigh. 

Junior Division- General Principles of Chemistry 
History of the -Non Metallic Elements. 

History of the .Metals and their more important com* 
pounds ; Principles of Qualitative Analysis, Monday, 
Wednesday, and Friday, at 11 a.m. 

Senior Division— Elements of Organic Chemistry, 
Tuesdays, at 1 1 a.m. Applied Chemistry, Thursdays, at 
II a.m. Fee, /5 5*. 

Pr<icii«tl Chemistry. — The Laboratory is open from 
10 a.m. to 1 p.m., and from a to 5 p.m., except on SBtar> 
day. when it closes at i p.ni. 

Laboratory F«r«.-<*Stnde»tt working tin dayt per week, 
five guineas per tem. Students worUiw altemnta days, 
three guineas per term. Stndeatt woiMog one day per 
week, one guinea per tern. 

Evening Ciaiaer— Prof. A. Freire-Marreco, M . A.,T wenty 
LeAtttes on Inorganic Chemistry, Mondaya, at 7.45, 
eonuBencing OCmmt ao, 1873. 

BOROUGH ANALYST'S LABORATORY, 
I and 3, SUMCV Stbeet, Sheffield. 
Mr. A. H. Allen, F.C.S.. delivers a Course of Thirty 

Letflures on Inorganic Chcniist.v and Metallurgy. Day 
and Evening Classes for the practice of Analytical Che- 
mistry and Aasaying. 

SHEFFIELD SCHOOL OF MEDICINE. 

A Course of Forty- f.ve Ledures on Inorganic and 
Organic Chemistry will ho delivered daring the Winter 
Session, by A. H. Allen, F.C.S. 

i he Su'tiitner Course of Pradkical Cbenialiy is con* 
dudcd by Mr. Alien. 



SCOTLAND, 



UNIVERSITY 01 EDINDURGIl. 
Profestor of Chemistry. — Dr. A. Crum Brown, P'.R.S. 



OF MEDICINE, EDINBURGH. 
Chemist ry . - lyr. Stevenson Macadam, 



SCHOOL 

Lecturer on 

F.R.S.E. 

The Courses of Instruction in Chemistry include its 
applications to .Ntc'dicine, Agriculture, and the Induslri.il 
Arts ; and they qualify fur llic Uiji\ersiiy uf Edinburjjh 
and other I'niversities, the Royal Colleges of Physicians 
and Surpeoiis, the Navy, Army, and Indian .Medical 
Service, and the other Medical and Public Boards. 

The Lectun's on Cheinislry uc delivered d.iily during the 
five months of the Winter Session', conirncncing in 
November. The Ledures form a complete Couise, and 
special Lectures on Technological Chemistry ate f;iven. 
Tulori.il Cl.iss I'lxaminations arc held during tlic Setiion. 

The luitrttclioni iu Aiiiilyttcnl Ciuiniilry are con- 
ducted in the Laboratories at SurRcons' Hall, which are 
open daily under the personal huperintendence of Dr. 
Macadam, for the instrudion of .gentlemen in Chemical 
Analysis, and the prosecution Of leseaichl in Manipu- 
lative Chemistry. 

The Prelections in Practical Chemistry are also con- 
duAed in the Laboratories at Surgeons' Hall. The 
MubjeAs seleAed for Eximination are those with which 
Medical Students are specially called upon to exhibit a 
pradical acquaintance. 

Fees. — Lcdure, £3 ss. (University Graduation, £4 4s.) 
Pradical Chemistry (University, &c.),£3 3s.; Analytical 
Chemistry, £z per moDtb, £$ for tbtee months, or £to 
for ^ months. 
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UNIVERSITY OF Gl.ASGOW. 
ProfiiiPT of Chfniiitrv nuii PriuiiHil Ciu!:.ritrx ■ — Dr. 
Tlvmi.i;. .\r,:icrson, lM;.S.i:. 

ANDERSONIAN UNIVERSITY, GLASGOW. 
Professor of Seifnii/ic Ckemistry.—Dr. T. E. Thorpe. 

GLASGOW MECHANICS' INSTITUTION. 
Professor of Chtmstry and Praetkal Chemistry.— Di. 
K. Carter Moffat. 

GLASGOW VETERINARY COLLEGE. 
Pro/tstor of Chemistry. — Dr. R. Carter Moffat. 

SCHOOL OF CHEMISTRY, 
42. Math Strel i . ti:. >-(.nv.-. 

Dr. WalKice. Mr. Tatlock, and IJr. Ciatk. 

Scientific Course of Ledures on Inorganic and OrRanic 
Chemiitry, by Dr. Clark. From 12 till i diily. Com- 
nencing TueBd.iy, November 4. I"ec for the c 1 11 1 ; <■ . £z 2i. 

Laboratory In.^tn^Llion in Analytical and Praftical 
Chemistry, fron-. m till 4 daily. Saturdays excepted. 
Commencing Tuesday, November 4. Fee for six months, 
exclusive of apparatus, £\q 10$. 

Evening Coune of Laboratory Instruiflion in Analytical 
«od PraAical Chemiitry. Tnesday snd Thursday, from 
7 p.m. till 9.30 p.n). Commencing November 4. Fee 
for one night per week, £1 is- per quarter. Two nights 
per week, £2 28. per quarter. 

Evening Courie of LeAuret on ChemiMfv. to cotmec- 
tioR with the Praaical Clasa, by Mr. Tatlocfc. Every 
Friday, from 8 p.m. till 9 p.m. Commendag November 7. 
Fee for the tlx montha* conrte. 51. 

Spring CooTK of Praaical Medieal Chemistry', by Dr. 
Clark. Commencing Tuesday, January 6. Fee, £2 38. 

Summer Course of PraAical Medical Chemistry, by Dr. 
Clark. CommeaciBg Tuesday, May 4. Fee, £i as. 

CHEMICAL LABORATORY AND CLASS ROOMS, 
T07, Bath Stre8T, Glasoow. 

CondiKir-^ fiy Dr. M;lnc. 

The L:iboiato!y ii open daily fiom 10 till I'Saliirdays 
r\rcf iitil, for InRtrudion in Fradical himI Analytical 
C liL iviistry. Fee for six months, exclusive of apparatus, 
£n-> los. Fee for one month, £2 3S. Private Pupils 
(number limited to three) per month, £^ 4s. Students 
can join the Laboratory at any time. 

The Prartical Evening Clauses for Instruction jn 
an l Testing will meet on Tr.i stl.iy- arn! i M-.u? 
days, from 7 p.m. till 9 p.m. Commencing Mi vi-mlar 4. 
Fee for one night per witl:, iiuluding app.iratu- .Tnd r.1.1 
terial, is. per quarter, i ce for two nights per week, 

IRELAND. 



DUBLIN.— TRINITY COLLEGE. 
Prtftsswr of Chemhiry.—lir. Apjohn, F.R.S. 

ROYAL COLLEGE OK SURGEONS, DUBLIN^ 

Prffiisor of C!:fmh.fry, — Dr. Barker. 

QUEEN 8 COLLEGE, BELFAST. 
Profasor 0/ Ckemistrj.-'Dr. Aadrewi, F.R.S.t fte. 

QUEEN'S COLLEGE. GALWAY. 

Professor of Cluntislrr.— Dr. T. H. Rowney. 

A Laboratory for Practical Instruiftion is attached to all 
tb« Qveen'a CoUefei. The uaual Pradiical Courae for the 
Medieal Boards is given in the tmnmer. 

ROYAL COLT Idl". OF SCIENCE FOR IRELAND, 
Stkphen'8 Greek, Dublin. 

This College soppliei. at far as praAicable. a complete 
Conrae of lastroaion in Science, applicable to the Indue, 
trial Arts. The aabjefts of lattraettoo are;— Pure and 



Applied Mtkthcmatics, Descriptive Geometry and Me- 
chaaical Dimwing, Mechanism, Theoretical and Applied 
Chemistry, Ownical Analysis* Phyates, Botany, Zooiom-, 
Gcok>r;y snd PatKontology, MIneralogjr* Mining, Ma- 
chinery, Suryeyine, and Af|rirahnie. 

Prof ssor of Theoretieai Ckemlstry^V/. K. Sttllivan, 
Ph.D.. V.P.R.I.A. 

Profasor (f Aiitilrtifitt and ApptUd ChimUiry.—R. 
Cilloway. F.C.S. 

Assistant-Clicmisl.—W. Plunkelt, F.C.S. 

A CourKti Lif Ledures on Inorganic and Organic 
Chemistry is dtlivcred by Dr. Sullivan three times a week 
during the Session, l i t- for tliL- entirr cof.rsc, £2. 

A Course of Ledturcs on Tcihuological Chemistry is 
delivered by Mr. Galloway twice a week daring the 
Session. Fee for the course, £2. 

The Chemical and Met.tllurgical Laboratories, under the 
direflion of Mr. Galloway, are open every week day during 
the Session, except Saturday. Inslruflion is given in the 
different branches of Analytical Chemistry, including 
Assaying, and in the methods for performing Chemical 
research. Each Student is taught, not in class, but sepa- 
rately and independently ; and he is supplied with ft 
separate working table, with reagents, fuel, water, gas, 
and the larger and more expensive apparatus. Fee, for 
the Session of nine months,'>^i2 ; or for three months, £5 ; 
or for one roortlh, £». 

There are four Rojral Sebdarships, of the value oi£^ 
each yearly, with free Education, incloding Laboratory 
Instrudtion, tenable for two yeara; two becom* vacant 
each year: they are given to Sttidents who have been a 
year in the College. There arc also nine Exhibitions 
attached to the College, of the yearly value of £50 each, 
with free Education, including Laboratory iMtntAlon, 
tenable for three years ; three become vacant each jnr. 
The Exhibitions are awarded at the annual May Bxattina. 
tions of the Science and Art Department. 

A Dipinrn.-i of .\^f.acirt-.f of the College It granted at 
the end of the three years' course. 
The Session eomnences on Monday, OAeber 6tb. 



ON THE 

ACTION OF CHROMYL DICHLORIDE ON IODINE. 
By R, W. BMBKSON MclVOS, Gleasov. 

Im .1 I'aper communicated to the Literary and Philo- 
s('[ l:i'..il Sat^Lty (.if M ntKliester in November, I^f:o (see 
Cju wicM. Nl.v^.s, vol. .\x., p. 245). Dr. T. 1:. l l orpe 
announced the discovery of .1 new tluon-.ium cixycl.luijilf, 
obtained by lieatinj" chrnnijl rlii.l.lori<ie, Ci'iO^Cij, m 
sealed tulxs ttj riluut 1^5 C, and ir.iii:i5aining it at that 
tcmperaturt: for tiirn- or faur iioiir;,, \\ hen it undergoes 
decomposition, tlic {To.imlts being this nt w oxs i.lili>ride 
and free chlorine. After-having subniitttil thiii new com- 
pound to a careful study, Dr. Thorpe was induced tO givt 
11 the fotoiub CiCiv»aa.O.»vCr' O.CiviOaCI, 01— 

o o 

CuJi^O-wCi"-oJr-Cl 



4 



nnJ to repnril it n> t!ie rlironiiiini tcini of .i Pfr'f.'; of .=altS 
afewmcnibcis of \vl'.ii.h had already been dcsccibcd by 
Peligot, V;.:. — 

Potassium chlorochromatc,ClCtvi02.0. K,. O.Ctv OjCI 
Sodium „ ClCr 0.,.(). K.i-. O.Cr 0X1 

Ammonium „ ClCr Oi.O.(NH4ij.O.Cr O.-C 

Magnesium „ CICr O^.O. Mg". O.Cr OjCl 

Calcium „ ClCr Oa-O. Ca '. O.Cr 0;C 

From some CEperiments which I recently made, I find 
that ehromitun chlorochromaie, together with iodire 
mooocblotide, li formed 1^ (he aAioa of chromyl di- 
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chloride. Civin^CT,, j-rcpart-d by heating a niixtun- t.f 
potassium (in. I roni.-jtc, Miilium chloride, and sulphuric 
atid, on diy i(jd:ne. Wlitn il c«e iwo boiJics are mixed 
in the proportions rcpitfacnted in tlic ttjua»ion— 

3C|ViOiCJj4 2lj = Cr306CI^ + 4lCI. 
and the mixture w«nned, cbemical aAion is manifeited 
liy the prodnAlon of a slight crackling noise, and the 
whole becoming converted iDlo a blacit aolid tnbstance 
poatKHed of a very powerful obtoroid iraril. If Ihe 
prodvA ol* the adion li« traosfiaicd to a distiilatioa^flaslc, 
and Mibmitted to diitiliatioo. Iodine monoebloride pastes 
over into the receiver. The then remaialog non-votatile 
portion is a Mack, btitiJe, amorphous, inodorous aobelince 
of a very hyf;r<is qpic nature. It is easily soluble in 
water, producir-i; 1 dark brown-colonred solution, which 
smells of free chlorine. Caibon disulphii^e dissolves it 
but slightly. In strong hydrochloric acid it dissolves with 
a dark brown colouration, anii. on hoilmf; the solution, 
chlorine is evolved, the liquid btci.ir,i;!> j^ieenitth yellow, 
and fin3:iy changes to the well-known Rrcen cblour 
peculiar lu an acid solution of chromic chloride. Upon 
boiling with dilute amnion;i;tn liydrate, chromit .'n-i l i") 
dt««olved. together with iIil- whole of the chlorini/, w hiUt 
chrom.^ti; of chroniium is pn-cipitatcd as a gri-enish brown 
powder. When heated strongly in the air. it ri solved 
ii^o tliroinic oxide, oxygen, and chlorine. It burns when 
hc.itcd in .a .«!rpam of dry hydroj^pn (i»aii, producing chromic 
oside, \v,-4!er, .'(nd hydrochloric: .icid. Upon analytit it 
was found to be composed, in 100 parts, of — 

Chlorine ai'58 

Chromium 4^*59 

Oxygen (at'dillcreace) ag'Ss 

too'oo 

The M t: >' pereeatag^ compoaitiott of Dr.TbMpe*e 

compound bL-ing — 

Chlorine .. ,t .. 3I-S6 

Chromium 4854 

Oxygen. .. a9'6o 



joo-oo 

Prom the above conaidetationa it it evident that the non- 
volatile reiidoeconniti of pufecbiomivm chlorachtomate. 



ON THE EN E i;g 1 1: s ( ) 1 ' 1' H E I M PON DBRABLB5 . 

WITH ESrtCIAL RErXRBNCB TO THE 

MEASUREMENT AND UTILISATION OP THEM.* 

By the Rev. ARTHUR KIGG, M.A. 
(CoRtinucd fruRi pai;e 121.) 



Ir the arms be held out horizontally, being raised direA 
from the sides, and not brought forward, they will be sup- 
ported in that position by two muscles in each shoulder 
— or rather the portionn of the two shoulder muscles 
which support them can be clearly defined and nu .i-^crc d. 
The length of time for which this position can l^: m.^m 
tained will, of COntM* vary contiderabty. The other 
evening I could bold mine in Ibis position for only six 
minntct. that is to say, they became exhausted in this 
•paec of time. Thereme the sole power of the muscles 
employed was expended in maintaining the arm in that 
position tot lix miatitcs. Bight minutes will be found 
more near to the average. 

Now let VB consider what was h.ippcning whilst the 
arms were so held out. Clearly the muscles were giving 
off this note, that is to s.iy, they are always giving it oil 
when they are in a(f\ion, and, thertfoie, the arm litcially 
was swins;ing up and d(<wn, or vibrating, though to a very 
sni.ill r.nd in\i'-:lli.- extent. It would do SO much more 
but for t!i;s pt-ciih.ir .irran<;emi;nt ; whilst the muscle con- 
IraAs and produces the .ictjun tii.it we usu.illy tall mus- 

* Tb« Caotor LeAorcs, delivereil bciure the Society 0/ Arts. 



cid.-.r .ii'iinn, t!i.-it c nntr.ntli.in din '. not take place t!nui;j;h 
, the umue ni,i--s 01' iii:iscle .it iI.l- time, l. uh libre 

■ contracls, but not in the .s uiil- pintum of the ninscli.- and 
' at the same t;ini.' ; ihore .tti' waves sucteeding v, ;i\cs, and 
I the conseqiKiivc il.iu tlitrc Is, to all appeu.incc. a 
steadiness in the ainiii ttirougli the continuity oi li.ese 
waves. But, as regards the a<£lion, it is the same .ts 
though that wave pn^^ed atunf; .it once. Now, if the 
wave passed along ;it uiiLe ititii tlie arm would fall, 
because it would o<!c;ll.itc or move up and down as a wave 
does. Kno'.vmj; liow often that wave pasi^es, you would 
know how often the .inn .''e!!. The arm f.i!!s 33 times per 
second. It fails as if it v.iri; ptijectly free, and if pcr- 
fedly free we can easily calculate the space through which 
it would have fallen in the 32nd part of a second, namely, 
the ,'|lh of a foot ; in other words, we have reached thia 
stage, that the at^ion of a muscle is such that it allows 
the arm to fall through the 64th part of a foot in the 32nd 
part of a second. Now let us get to another stag:;. The 
cause of its falling it^ the aiflion of gravity upon the whole 
mass of the arm. V'ou may remember that last .Monday, 
in dealing with the pendulum, it was explained that in a 
compound pendulum ditTerent portions fell tlirotigfa dif- 
ferent spaces, but that there is one point which we called 
O, termed the oentre of oscillation, which may be 
regarded as representing the wbote mass. Now, asanning 
a shoolder to be the pomt of suspension of the pendalum, 
it is the point O in the arm which would fall through the 
64th part of a foot in the 3and part of a second, and that 

Eoiat O, by a mathematical calculation, can always be 
mod. Regarding the arm as a perfedt cylinder, this 
p^nt is at two-tbirda of the length of the arm from the 
shoulder. 

Again, the work done depends on the mass moved, or 
supported, and the mass moved is that which is calcu- 
lated as at the centre of gravity, which for this purpose is 
about the elbow — about eleven inches from the shoulder. 
Therefore, assuming the arm to be 24 inches, then the 
point O at 16 inches from the shoulder, f.ills t/irou^h 
the 64th part of ^ foot, in t!;e 3211 1 p.ut of a seirnnil, and 
it is very easy from ll-..i'. to .is..LU.i;n Iidw far the po.nt at 
M inches from the -ihouldrr, repri.xi'ntinf; the whole 
weight of the ami, would fall in the same interval of 
time. We have, therefotc, ^;ot the centre of pravity, the 
weight of the arm, and tiie distance it I'alls.* We Lonse- 
quently ha\e a!l the eleir.er.ts wanted. We lia\e the 
mass, tlif wi'li'lit of the .Trin, the space i;he ',th uf th.e 
foot), ar 1 ■ I time I /, nd of a second). Without >:oinr; 
into the fjuestion of nuilheui.iticn, the work done under 
these circumstances, as le^anU n;y own arm, was this, 
that I was able to do with both arms igJio lbs. in the six 
minutes that elapsed before fatigue came on ; in other 
words, the work done was the same as though I bad 
lifted 1980 lbs. t foot high— 1980 lbs. is very nearly 
tS cwis. Th.it is to say, the work that these two arms did 
in falling through that space, and being lifted back again, 
was very little short of a ton. If any one wanti to know , 
how much work the human arm to capable of di^ng ' 
when working on its own account, he may raise 
weights amounting to g cwts. on to a stool i foot high, 
and he would then ascertain the exac't work that each 
arm did when left to support itself. Such is an outline of 
the mode in which the calculation is made. If there 
are any persons interested in it, as a question of sAual 
calculation, a table on the wall may be of interest, j 

• IJr II. call* hi« anil many ir.hcr iimilit tv;ar.iTnnt4 ••Statical," 
.ilihi>u;;li ttftttncc is iii.n?c to moiiun, because thv inuscli * .nrt Icj't 
in ci'iiti'iU-.I CI ittr.-.Ltinn until t:rctt uiit, and undergo tr.i'.blati ,n ill 
ffjicf, alilioui^h a r.i; id .tfiti afttvL' m' Kcjtur inu\cmtnt iiil^ctt pUce 
With n Ihe misicli-'S W whuh the wmk ilui;t ii alt.«j;nhcr ilac. 

t t o fin i the- vvr rk dove in huliiifig ariti* horiiaotil, Jim* tM;fa(e tx- 
li.iu^tion t>cir.i; mx tr.itiul^i ; — 

I'lom mLasiircmiint, Ur.(;th of each arm i% 24 {nclies. 

I cum wtigbiuKi wci^tit ai cacti arm i> s lb«. 

l-rofli DiDicaUr note, vibraficin of each arm ii -^2 times per iccond. 

Fmm tables, ccattc of osciltatiim of each arm u i-iiht of 24 inches, 
or 16 inches mm slHHikitr. 

From ioipeftlea, ccatrs cf grairity of each am is 11 1 
•bvnUcr. 
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Energies of the Imponderables. 



The arm in this case was held steady, and doing what 
may be called static work, as distinguished from that 
which is dynamical or kinetic. Dr. Hauehton took 
very great paios to ascertain the exaft weight of these 
niDicTea in the shonUcr. Tbiewaadone thus:— Tticre 
]a a large nraade called Ihe "deltoid** mnwle; a pouion 
only of tbie mfltele is engaged in the work. After care- 
ful anminatioQ In wufoita ways Dr. Hangbton con< 



eluded that Iftba «r thia moiele la eauplayed in the 
experiment. It would he ont of place to enter into these 
details here; it may, however, be of general inteieet to 
place this investigation before you in a tabular form. 

0«. avoir. 

Average weight of supergpinatus muscle .. 1671 
Average of portion of deltoid 2830 

4501 

Therefore 4 3 ozs. perform, on an average, 1206-5 ^^.-Ibs. 

I oa. periorma adS ft.>lbB. before being ex- 

haaaied. 

As ibia exhaustion is complete in 8-29 minutes, the 
average duration of endurance, I OS. in I roinnto does 

= 32-3 ft.-lbs. 

Sag 

On one occasion tliese muscles were wt-i^jbtd and mea- 
f.tMC(l wuliin 40 miniitts after the execuliun of a criminal, 
so as to a&certain ihf cxaitt si^e of thcin utidcr circimi- 
stances vv licrc tlicn.- li.\d been no wastuij; from t-xhausuun. 
With the sliDiiliJer uulondcd , the niiistlc Nvas tiied out in 
y 2g minutes cjn an a%LTa^;c uf cxpLfimcnls. The weight 
Lif the muF'tles cmployud v. as 4} o/s., anfi the work they 
did on an average was t-qu.valcnt to the liftin>; uf i;:u6 lbs. 
through a foot. The wnslit lifted throj(;h on'j foot for 
I ounceof muscle would be 32 lbs. He then put a \vi.--ii;ht 
of albs, in each hand, and held them out as before until 
fatigued, and he found the muscles were exhausted in 
4 minntei, but the amount of work which each ounce of 
muacle did was 46 lbs., eo that it did more work than it 
did before. Now, the power of the heart to tend blood 
into the mntcles, to keep up the aAion there, is not, in 
this case, equal to the aAion or work required from them; 
hence they began to ieil in 4 minutes, whereas, in theother 
caae, thqr kept at work for 8 minutes. In faft, the power 
caaAly balanced the work in the 8 minutes; but it fell 
rather short in 4 minutes. An experiment was tried in 
another Honn, namely, hanging a weight on the wrist and 
fceefMng the elbow close to the aide, a dififerent muscle 
(biceps) cane into play. This muscle weighi about 8 ozs. ; 
tbe power hsied 9I minutci, and the weigbt, per oinKe of 
muscle, lifted was 41. 

Now, coming to dynamical work, when the muicles 
are engaged in producing motion, the muades of the 
trunk of the body ant employed rimply in supplying the 
other muscles with that upon which they live during 
the time they are at work; they do no external work 
themselves. This was alluded to in an early part of the 
leAure, when told that there are certain muscles which 

Now from llw usual ciprcuion— 

S=.1GT« 



In tbi> ca»« S = i i2 (Ij ' 



m L foot. 
'■4 

Therefore ctntre of OKilbtion falU through i. ft. in 1 of a second, 
or „ „ „ i^l' xj., JO f«ct in ont 

rriirii.tr. 

If a( 16 inches from the rhouMer there is a fall «( jg feet per 
mniuir, then at ii inthes fnui the tlwoldcr tbcfc is a Mi «( 

Ivct pcT minwte. 

Tl,i.;k. jrc the «uik Jocc bv ttic arm is * " ^ ft^-lb«. ptr minute. 

10 

I'ji (1 -Ibi. „ „ 
Therefore total work by both arms before exiiauttion it iej-6-afi.-lbs., 
•r igaa ll..lba., that la acailr la s»u liAad Ihnwgb «ue fpot in sis 



a<5l involuntarily ; for example, if the heart cannot 
propel blood as fast as the muscle needs it, and if the 
will insists upon that muscle doing further work, then 
the heart is called upon to do what it cannot do, and 
death ensuet. The two must be harmonised s and where 
this harmony Is broken, as sometimes happensi in n boat' 
race, and other cues of violent exertion, accident or 
death itsaltt. 



Statical Wovk Dohb by Muscles. 



Masdsa aaed. 

Unloaded muscics 
of shoulder .. 

Loaded ni'jfcles of 
^!ioulder . . 

Loaded muscics of 
forearm . . . • 



Work i« Datalion 



Wcii'hl f 



foot- 



oflaboiir. «"^.^"" 



1906 
«4» 



8*29 
4*05 



3170 g-ag 



4'50 

8'tx 



Rate of 
wetfcto 
IbM-lks. 
pw««. 



46'« 
4f5 



Kind of Work. 

Boat rice 
liarrow Isfl . . 
Running with load 
Day labour . . 



Duration WeiKht Kaleef 
of c( work in ft.. 

labour mui-ctcs ;n !bt. f«fo«. 



7 

4 So 

600 



575 
575 
575 
575 



739 
3511 

2-30 



DynamicaIi' Woftic Done by Musclu- or thk Witou 
Bonv. 

Qsaniily 

of 
work In 

foct- 

6 1 ,040 

2,038.400 

10 u.jl 

This table shows the results of cxperiir.cnts on dilTerent 
kinds of work. 1-irst, there is the case of a boat race 
which was rowed in seven minutes. The whole weight of 
the muscles employed in actually doing the work, viz., 
tluisL- in the arms and legs, was 373 ozs. ; the work done, 
making all allowance! for the weight of the boat and the 
people in it, &c., was «|uiv«lent to 60,040 lbs. r^ied 
through a foot, giving an average of only 15 lbs. per ounce 
per minute, so tliat the contrast is very great between 
static work and dynamical work, the former being three 
times as great. Next comes an instance bringing into 
play all the aAive muscles of the body. It was a plan 
adopted in some ifallway works, raising rubble from a great 
depth. There was a pulley at the top of a abaft, over 
which passed a rope, and n sufe at each side laise 
enough to cany a bartow. Ono battow was filled at 
the bottom, then a man stepped into the empty barrow 
at the top, and hts weight in falling to tbe bottom of the 
shaft lifted the barrow full of earth. He then ran op a 
ladder to the top, and was ready to descend again. By 
that means bit own weight lifted up the full barrow of 
earth. With work like that a man worked for 480 
minutes, and he did two millions of units of work. Com- 
pared Ns ith tiic boat race he was only iialf as industn.n;K., 
and the !tn<;ih of time was very nv.ich gtciter, Init lie 
only did ~' y) loot-lbs. ]^er u:^. per niiriute. In the next 
case a man ran with a load upon liis sliou'.ders, and his 
niuHttiiar power was i.nucked up in l.alf a minute, but 
iht work lie did was 33 foot-ibs. per imnutc, approaching 
very nearly the static work. Last comes a day labourer, 
who generally takes it very easy, and it appears he only 
dots J foot lbs. per vi. per minute, so ih.'it i( he complains 
of !;ctt:iig small pay be does Utile work for it; it must 
be remembered, howevert that he works for 10 hoar* a 
day at it. 

Time warns me to close. It may, however, be of inte- 
rest to state that, calculated as machinery would be ca)cu« 
lated, the heart receives and propels the wbole amOttOt of 
blood in the human body in 42 seconds. 

To those who care for the sutjedt of tl is evening's lec- 
ture, and have not altogether laid aside their mathematical 
knoN. ledi;e, the information in Dr. Haughton's book will 
prove both instruAive and interesting. To follow up the 
investigation, they may study the aAion of a horse in 
walking and drawing a load, alto the conatraaion of 
i €«Riafcs» so that tbe animal msgr noM easily raise a 
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loaded cart over an obstacle on the road, anJ, further, 
decid* upon Uie iDclination of tbe trace* to ibe roadway. 
Thcw beiog dona, tb* inviattKalor will find moch wope 
ibr origiaal work io enmiaiog the variooa wajra io wiiicti 
hocRt «(« hariMMed so at to utiliM their vital energies. 
Tliia done, boata and bicylea, aa means of utilitiof mat- 
Cnlar oicrgy, are irorthy of tbotight, Perplcxi ty and con* 
fticion aeem to be atamped opwi modem uiagea ia tbcae 
oaattett, and the coodvaioD la foiced upon nt that the 
atilitation of the vital cnocice has not yet beealreduced 
10 a tyttem. 

(To b« coDtiaued). 
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Oltier thii hraJing trill (•* fennit an rncyctnp^Jit tiil 0/ 

mtth aMrMi 0/ all suutfltbit 0/ adttitniageout abriJ^aual. 
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iMt tttUmt MiM, wtll, tkinjorr, bi t^tuvalimt M m 
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Can^tet Ktmdttt HtMmadalres des S>'r.nta 4$ FAeadsmit 
dts Sciences, August 18, 1873. 

Fourth Notice on Guano. — M. Clicvrcul.— Tht- autiior 
given a description uf a cryslallint; iiiattt-r tx(ra;;li:d by 
col.i water frum the guano, and of aiiotlic-r complex t-ub- 
•taoce maolublt; In cotd water. It contains a considerable 
amount of avic ac;d, but docs not give oft the odour of 
this body until treated with alcoliu!. " L.-»sily, in thi; 
residue of the guano, after cxhaiistion with cold water, 
boiling alcohol, and boiling water, there remains phosphate 
of lime in a particular state, to which I shall return in a 
final notice, where I shall show how my experiments 
Ihiow n new light upon the part played by guano in 
agriCttHnrei and how it realises in practice all the 
IheoKtical views which I have made known thir^ year* 
•go OB tbo tiOBCeption of a typical manure." 

Ammoid-NitfOinetry ; a new Syetem for Deter- 
mining Ammonia and Nitrogen in Owaoic Com- 
pounds, and Nitric Acid in Natural Waters, Soils, 
and Manures. — M. Piuggari. — The most important data 
to be determined in all these cases are ammonia, free and 
combined, nitrogen existing in organic matters, and 
nitric acid or nitre derived from the oxidation of such 
matters. The ^tneial means to bk; employed are oxida- 
tion and redudtion ; but as all the aj^enls citijiloyed 
hitherto are neither energetic nor pure enough to give 
results suffii-iently exad, the author adopts, at once as 
oxidising and as rcducin;; agent for oit;an.c matters, a 
mixture of chloride of silver, moist and icceotly pre- 
cipitated, and of very pure hydrate of poiassa. These 
substances, which are very energetic, an i which may be 
obtained quite free from ammonia, are allowed to act for 
two or three hours at a temperature of 55 to 6a . By this 
adiion all the nitrogen of the organic matters is trans- 
formed into ammonia, nitrous, and nitric acid ; the two 
latter of which are then transformed into ammonia by 
reducing agents. The reducing agent which tiie author 
employs in this case— as in all tl.osc where it is requited 
to reduce and determine nitrous compounds — is nascent 
hydrogen produced by aluminium filings, and a pure 
alkaline hydrate at a temperaiare which ought not to 
exceed that of boiling water> The process is continued 
for half-an-hour to an hour according to the amount of 
the matter to be reduced, and the ammonia is then 
distilled off. The antbor has convinced himself of the 
oenplelendndtiOB bjr this process of organic matters and 
aitwii compoooda tf w^euciiDeaUng with lypee of luowo 



conipu>iiioii, such at> iiiutphia, cudeia, str)'chnia, album.i 

gelatin, and one acid. The amount of albumen obtained 
ai been in acoordadcc with tbeoiy, with a difference of 
at oioal I to 3 per cent, due donbueaa to the very small 
quantitict operated upon— 0*0005 grm. to O'oooz grm. per 
half litre of water. The ammonia diatilied over ia 
deternined by Neiaier'* leat if the (jnantitiea are very 
smaO. If they enoeed tltthof a niiUigrm..of ammonia 
per ctibic centimetre, the detcraiination ia effeAed by 
means of a special reagent, fottodcd on thereaAion of i ora 
drops of phenol, and 5 to 6 CC. of hypochlorite of soda 
added to the liquid to be tested. This reagent gives with 
the distilled ammontacal liquid a fine blue violet coloura- 
tion, soluble and very stable ; tl'.e intensity of which may 
b€ compared with a normal liquor by means, of Collardeau'a 
colorimeter. 

Hydrochlorate ol Tereben, and the Isomerism of 
the Compounds of the Formula C,. H ,.iIICl.— M. J. 
Ribau. — The hydrochlorate of tereben is completely with* 
out a^ion upon polarised light ; it forms crystals of a 
campbot'like odour, and recall* in certain reaped* the 
b^rocbloratet of tcrebenthen and campben. It* compo* 
iitionie:— 

Carbon Sqt^ 

Hydrogen .. ,. ,. 0>8j 
CUotioe .. .. 30-57 

100*00 

It melts at ti5*, and ia quiddy decomposed by water, 
which removes the bulk of the hydrochloiic acid, con- 
verting the fubstance into a mixture of a crystalline 
(.aibtJe, CioHiC. which the author calls /^-camphen, and 
of undeconiposed hydrochlurate. 'I he hydrochlorate 
dissolves in hot absolute alcohol ; and if the temperature 
of 55° to 60* is not exceeded the bulk of the product is 
deposited in fine transparent lamir.«c, not containing nuire 
th.m 17 to iS per cent of chlorine. The author concludes 
that liic hydrochlorate of terebenthen is undecomposablc 
by cold water, and > ield^ only tr.ices of hydrochloric acid 
at 100°. The hydrochlorates of camphen are slowly 
decomposed by cold water, and by the same l:<;uid at the 
boilint^-point ; the primitive crystalline camptien being 
regenerated. The hydrochloric ethers of the two borneoU 
ex[ie::cnce .^n snalo^ous decomposition under the same 
cirtuinitanccs, but with less intensity. The hydroclilorale 
of tereben is dissociated at ordinary temperatures ; it is 
decomposed moit rapidly by the action of cold water, and 
under the same influence at 100' furnishes only liquid 
compounds, contrary to what has been observed with the 
liquid combination* of the camphens and the bomcol*. 

DlfcA DemoMtratiMi of the Fnndametitel Prino 
ciplceofTheiflao-Dyaoiniea.P--(CoatiOBed.)>-M.Udiea. 
—Thi* 'treat* of the fnndameotal relation between the 
quantity of liett tpjpfod to s body, the change of tempera- 
ture, and the variation and duration of the vibrations. 

l.i'.vr from M. Nordcnskji lid on Carbonaceous 
Dust, with Metallic Iron, observed in Snow (Dated 
from MoBsel Bay, lat. 79 53' N. ; Received at 
TromsOe, July 34). — The wnier remarks that in Decem- 
ber. 1^171, he found in some snow colleifted towards the 
end of a five or six days continuous fall in Stockholm a 
large quantity of dark powder like soot, and consisting of 
nn organic substance rich in carbon. It was like the 
meteoric dust which fell with metcoiitcs at llessle near 
Upsal in Jan., 1S69. It contained also small particles of 
metallic iron. SuspeAing the railways ana houses of 
Stockholm might have furnished these matters, he got hi* 
brother, who lived in a desert distrid^ in Finland, to make 
similar experiments ; which he did, an 1 obtained a 
similar powder. In his Ar^ic voyage the writer has met 
with lilce phenomena. The snow from floating ica baa 
furnished on fusion a greyish residue consisting mo*tly of 
diatoms (whole or injured) ; but the black specks, a quar> 
ter of a millimetre in size, contained metallic iron 
coveted with eiidf of iroo, and pobably also carbon. 
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I CmxtcAL News, 

1 Sept. tJ. 1873. 



He tliink'i, t)icr< Uirf , that snow and r.iin convey coKiiiic 
dust to tlie cirlli, ,m J invites further obsurv.ition i n thr 
gubjed^. M. l>uil>rcL', in presenting; the letter, lecalleil a 
case of nietcinii; dust having; f.illen at Or;:;iieil in 1S64. 
He expressed tlic hope that ^l. Nordenskjold has obtained 
sufficient quantities of pulverulent matter to be able to 
detcmine a charaAeriiUc faA— the preaence or absence 
of nickel. 

TbeCqrptogiaphofM.Pelegcin.— M.DDpiiydeLAme. 
—The cryptograph it described at an Inttmmenk desired 
to be raised on the gTonnd.iitd toeoavett into expressions 
capable of being trantmtttrid direAIy and secretly by tele- 
graph, the polar co-ordinates of points which determine a 
given figtrre ; whence the possibility with this instrument 
of following and interpreting, that is, of drawing, in 
Paris, tf., what corrcsp""'''''"'"' in different parts of the 
t<v.:ntrv'in trlf-r;i;i!iic ci n : :r, 1: r ation With Paris maysec 

and telof;i"apli but tlo not inter I'tet. 

Experimental Researches on Explosive Matters. — 
MM. Roux and Larran. — '1 lie auti ors foimi rly ih-terniinu J 
the heat of combustion of five kinds of [ c v. iler ir.a ie in 
France. They here determine for these powders the 
volume of the gaseous produfls of combustion reduced to 
sera and 0*76 m. Their tables also give the n.imfacrs 
expretsing heat of combustion ; the pressure of the yer- 
manent gases of i kilo, of powder, having at the tcmpera- 
Inre T of the llame a volume equal i litre; and the 
maximum worlc produced by indefinite expansion of the 
eases of I Idlo. Some Other substances, at gttii'COttoa, 
dynamite, wen alio experimented with. 

Variatfonn of HMtnoglobin in the Zoological Series. 
— M. Quinquaud, — The progressive diminution of quantity 
of hsemoglobin in the same volume of blood generally 
follows the animal scale; but primates have not most 
hxmot^lobin. Young animals have less than adults. 
Troni about 25 to 50 years in man the proportion is pretty 
constant; theieafter it diminishe?. Birds have much less 
ha;mogiobin than mammals. Females have less than 
males. 'I he lymph of Crustacea has 4 to 5 c.c. of oxygen 
per cent, while ordinary water, at its maximum of satura- 
tion in winter, contains only i c.c. per cent ; and in sum- 
mer, c.c. M. (>.iinquaud fjives a list of animalStWilh 
thejproportion of ha'mof;lobin in each. 

Former Existence during the Quaternary Period of 
a Laxfe Glacier in the Mountains of Aubrac (Lozere). 
— M. O. Fafaer. 

Three Short Notea on Palling Stan.— UU. DtUlmir, 
TIsserand, and Chapeler respeAively. 
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Itttitondtt, Revue Ilebdomadairt da Sf/fKf«,par L'Abbd 
Moigno, Tome xxxi.. No. 18, August 28, 1S73. 

Relation between the Atomic Weight, the Specific 
Gravityt and the Hardness of the Metallic Elements. 
— S, Bottone. — The author holds that the hardness of any 
metallic element has for ha natural measure the quotient 
or ratio of the stpedfie gimvitjr divided by the atomic 
weight. The tbeorttfcsl leanhs thus obtained agree 
clo<ce1y with the hardnesa determined experimentally by 
causing; a cylinder of ited to penetrate to a constant 
depth into themetalinqitestioabymeaiiaof Bdeteimiaate 
rotatory movement. 



MISCELLANEOUS. 

Tb.e Adulteration h.€\. — Mr. .Mfred O. .\nderson has 
been elcded Analyst to the Vestry of St. Martin-in-the- 
Fielda, London. 

Birkbeck Literary and Scientific Institution.— This 
Institution has just issued its prospedus for the winter 
season. Evening datses for ladies and genilemen have 
been ananged in all braadiea of «dacation» and a class is 
anaoitnced for ih« pioparatioa of caadldaict tat the Civil 



Service Open Competition?. I'rofessor Fawcett, M.F., has 
kindly consented to deliver an address in commemoratipn 
of the opening of the fiftieth session. During the vacation 
the interior of the lefture theatre has been entirely 
rcconstruded. The list of leAures contains the names of 
several of the most popular occupants of the platform. 
Important additions have been made to the librar>', and 
the reading room is welt supplied with current literature. 

rittsh AsstKiation for the Advancement of 

SCIENCE. 

The Forty-third ANNUAL MEETINO o{ thii Association will 
be held in BRADFOKU.commcncing rn WHDNB&OAY.Scpumbcr 

I're»idcnl Dcili;n:itc : 
Profciior A. W. WILLIAMSON. J*h.D., F.R.S.,F.C8. 

EUction of Membert and AttOCMttt, 
The Htecative Committer »\ Bradlbid will tleANswlImbcn sad 

Atiociate".. on ihe Mli^uinc conditions; — 

I. N'-v. I.ifi; Mtn-ilni^ d r .1 comr<^itinn of £10, which 1 
rhi ni tfi Tcic .VL rrilji:Muv:,v the Kcpotn nl t.Hc , 
wliith niiy l>c published after the date of payment. 
II. New Annual SuDKtibeit for a payment of £2 (nr the fir>l \ 

Till.;,' receive Ktat'.itoii»!y the Rerorts for the \e»r c( Iheif 
.•J lrri^^iIl^ ^ni for tvity !■ l.-i' it-n year in wh^ch they conliaiie 
til pi\' a SjbiLHi'ij in Tit ir/.jui iJi.Vrm;nio;t- 

III. Atkuciatea for this Meetinc only for a pavment of £t. They 
■re entitlcdie rseeive tb« KCfOrt «f the Meelinc at two-iMt4s 
of the publtestSea prtee. AssucMtn are not ctieible to lerTe 
on Committees or to boU say oScr. 
Ladies may became Meiabcn ST AiMciatcs on the same tcma as 
Gentlemen. Ladies' Tickala [traniftrMt to Laaies on//) may b« Ab. 
tained on payment «f £t. Cheques and Pott-Ofliee Orders to be 
made payable to AIJi«d Huris. Jun., Bso., Bradford. 

After September 13, pcrsmu appUcaiSn IbrTickits mstbssMdi 
at the Kccertion Koon, BndCawl, srhiich will be epeacd o> UnaiStf, 

September 15, at t p.m. 

Ctntr.^l aiui /. i .',:rii;; Mr.'liiigi in Si. Gtorge'i //^i.'. 

The l irst tientrjl .Mcttiny will be held on Wcdnckdav, Septem- 
ber 17. at S p.m. prcciicly. when Dr. CAMrtNTta, LL.D , fr.B.S.. 
will resign the Chair, and the Trctident Elei!l will .issurae the Pml. 
dency, and deliver an Address. On Thur>day, Kvrning, September iS, 
at S p.m., a Soiree; on Friday Evening. Se i tcmtK.r 10, at S.io p.m.. a 
Discourse by Profesaor W. C. Willia mson, F.K.S , of M ancbeMer. 00 
Coal and Cual Planli; on Saturday Evening, September lo, a Lcftaie 
00 Fuel, to Working Men only, by Mr. Siemens, F.K.S. ; on Mcadv 
F.veninK, September 22. at 8.30 p.m., a DiicourM rn Moleeuica, by 
Professor Cleric Maxwell, F.K.S. ; on Tuesjiay F.M.nini;, September jj, 
at » p.m., a Soiiit; on Wednesday, September 24. the conclodiog 
General Meet in 1; » lU be held nt j i ■ p.m., an-1 in the Evening a Grand 
Concert will be i;i\cri in St. Cn.-mi;i.'5 Hall, .it S p.m. 

EXCURSIONS on f hurs<lay, the Jjih Stpiember, to the follmring 

f laces of interest have been arfanged:— Harmf^atc, Ripon, Studler, 
toltnn Abbey, Cordale Scarr, Malham, Clapham Cavet, Settle Cava, 
and Inplebnro' 

l.i'.i:. and I'liccicf I.ojjinc*, and other general information will be 
Civcn, on application at the Local SccrcUftes' ORice, Uradfotd. 

The nsaics af New UFB HBMBBRS. aNNI.'al SCB- 
SCRIBERS, and ASSOClATBS nrtMt Meeting only, are now being 

rcc! i\ rd niu! Ticlfets issued at the Offices n( the Asiocistioo. Market 
Siiti.t . .1 ' ^ Ticlcts f.ir Ladies «ho io nut desire to bCOSMe McBbcfl 

or AuOCialts: these ^tL- tr.ir.ilirabtt lo /.aJies o:'!y. 

J -ii r; c.-\MrnF.i.i., d.d,* iion. 

MUIAKI) GOnDAKD, I Lutal 
I'F.ILF. THOMPSON, .[.Secretaries. _ 

orth London School of Chemistry, Phar^ 

rnacy. &c, I'jtahlished 12 yean — Cordufled by Mr. J C. 
BRAlTliWAI I E. /I'r I'lirrcffi ^tart i'nncifal ImlructOT io the 
Laboratories of the Pharmaceutical Society of Great Britaia, Sad 
Demonstrator of PraiSieal Pharmacy, Pharmaceutical Latin. Ac. 

The Sejsii->n iSr,i- commences on the istof October, w>ieD— 
The I.AIIOKA Tt)KY vmII be open for Instrufti .n m t'ractical 
Chemistry as applied to Pharmacy, Medicine, Analyiia, 4c. Terms 

moderate. 

The CLASSES for CHEMISTRY, MATERIA MBOICA, 

BOTANY, and LATIN, meet as us&al.at S p.m. 

Fet to either Clan Hal/-ii-Gu>nra fir Uonlh. PufiU S$Hnm^ 
doing to can allrnJ until qualifini for one incltisire F tt. 

The BOTANICAL CAKDEN alTorda cverr CscUity to Students 
deainms of acquinnKa ft^dicjl Knowlfilge 0/ Btlmmy. Dunne the 
Season DOTANICAL b.XCL'KSIONS are made every Satjr.'.jy 
at 10 a.m. 

At each Pupil works independently, be can enter at any period to 
eitliar Clusi or LaboniMjr. 

Alt fttt mmut bt paid im adhmMi, 

PRIVATE TUITION for the Preliminary Uodltad Itlnni mt 
llljoe £xaminal>una, iiC. 

A few Pupila received to Bosrd in the basse. 

St, KsHTiaB T«wa tbata, N.W. 



N 



Digitized by Google 



CnKiMi N«ri»l 



BrUtsh AssociaU(m,—The PresidnU*s Address, 



H3 



THE CHEMICAL I^EWS. 

VoL.XXVnL No. 731. 



BRITISH ASSOCUTION 

FOR THE 

ADVANCEMENT OF SCIENCE. 

BiAsroKO Mbetino, SsrrBiiBiK 17, 1873. 

INAUGURAL ADDRESS OF THE PRESIDENT, 
AUHUMMW W. WtUUMMK, P«.D.« F.R.S., F.CS. 

LASJBB AMD GBMTUtatSN,— 

ImnAD of rising to address yoa OD lUt OCCMioa, I had 
hoped 10 sit quietTy amongst yon, aad to njoj the in- 
lelleftut tfeat 01 lieteoing to the word* 01 « man of 
whom Eoglaod mav well be pcood^ nuui whoee life ha* 
been spent in readiDg the greet hook of aetore. for the 
purpose of enriching n» fellow men with a knowledge of 
Its uuths— a man whose name U known and honoured in 
eveiy corner of this planet to which a knowledge of science 
has penetrated — and, let me add, a man whose name will 
live in the grateful memory of mankind as long as the 
records of ^ j :!; i' jblc work are prcser\'ed. 

At the iassi Meeting of the British Association 1 had the 
pleasure of proposing iJi.a I'':, j -ii." !- tieifled President i 
for the Bradford Meeting, and uur Council succeeded in 
overcoming bia feleAaaco aad in pciauading him to accept 
that office. 

Nobly would Joule have discharged the duties of 
President had his bodily health been equal to the task ; 
tj'. became apparent after a while th.it he could not 
rely upon sufficient strength to justify him in performing 
the duties of the chair, and, in obedience to the orders of 
his physician, he placed his resignation in the hands of 
the Council about tsvo months ago. When, under these 
circumstances, the Council did me the J^reat honour of 
asking me to accept their nomination to the President- 
ship, I felt that their request ought to have with me the 
weight of a command. 

For a good many years past Chemistry has been growing 
at a more and more rapid rate, growing in the number 
and variety of fa<fts which are added to its domain, and 
not less remarkably in the clearness and consistency of 
the ideas by which these faAs are explained and syttem- 
alittd. The current literature of chemical research ex- 
lends each year to the dimensions of a small libraiy ; and 
■Mte brief abstraAs of the original papers paeUehed 
ttnttally hy the Chemical Society, partly aided O grant 
bom tUe Association, take up the chief part of O very 
•loot volvme. I eoeld nott if 1 wooM, give yoo lo-nigfat 
even ts outline of the chief newly diecovered conpounda 
and of the vnrioaa chaogea whidi tliey oadergo, describing 
each of then by He own aeae (often n very long one) 
and recording the specific propertiee which give to each 
substance its highest acientific Inteiett. Bat I am euro 
that you would not with me to do ao if I eoald ; for we do 
not meet here to study cbeniatry; I conceive that we 
meet here for the purpose of consid^ing what this won- 
drous adivity in our science means, what is the use of it, 
and, true to our ubjeifl as embodied in the name of this 
Association, to consider what we can do to promote the 
Advancement of ^..li ; , I propose to lay before you 
njfnc fa£ls bcaniii; n lucIi of these questions, and to 
itibmit to you some considerations rcspcdling then! 

In order to aiicertain the meaning of the wort< which 
has been going on in chemistry, it will, 1 think, be 
dtairable for ns to consider the leading ideas which have 



been in the mioda of chemiata, nA which gnlded their 

operations. 

Now, since the father of modern chemistry, the j;reat 
Dalton, gave to clieniisis a firm hold of the idea of Atoms, 
their labours have been continually guided by that funda- 
mental idea, and have confirmed it by a Icnowledge of 
more and more fads, while at the same time steadily 
adding to our knowledge of the properties of atoms. 
Every chemist who is investigating a new compound take* 
for granted that it must consist of a great number of atom- 
clustetE (called by him moicculen), all of them alike, and 
each molecule coosiating of a certain number of atoms of 
at least two kiflde. One of his first endeavours is to 
ascertain bow many atoms of each kind there are in each 
molectile of the compound. I must not attempt to 
describe to you the various kinds of experiment which he 
performs for the purpose of getting thia information, how 
each aperiment ia carried out with the aid of delicate 
inatimnenla and ingenious cootrivaacea fiDnnd by long 
experieaco to eaabM him to obt^ the moat tmatwortby 
and Mcnnite leenlti ; but I want to draw your attention 
to the itaaoning by which he judges of the valoe of such 
expeiimmta when they agree among theatlilvea, and to 
the neaaing which he atuchea to their leaalt. 

If the reaatt of hie esperimenta doe* not nearly agree 
with any atotnic formula (that is, if no conceivable cluster 
of atoms of the kinds known lo be in the compound would 
on analysis give such results as those obtained), the 
chemist feels sure that his experiments must have been 
faulty : cither the sample of Substance which he worked 
upop contained foreign matter, or his analyses were not 
made with due care, li - ^ t i,, .. jrk again, and goes on 
till he arrives at a result .■.iuct) is consistent with his 
knowledge of the combining properties of atoms. It is 
hardly necessary to say that even the best experiment is 
liable to error, and that even a result obtained with the 
Utmost care cannot he cxpc^ed to aiford more than an 
approximation to the truth. Every good analysts of a 
pure compound leads to results which approximate to 
those required by the Atomic Theory ; and chemists trust 
so thoroughly to the truth of that guide, that they correA 
the results of such analysis by the aid of it. 

The chemical idea of atoms serves for two purposes : — 
(ij. It gives a dear and consistent explanation of an 
immense number of (n&s diacovcrcd by experiment, and 
enables us to compare them .With one another and lo 

classify ll, em. 

(2). It leads to the anticipation of new fads, by aag^ 
gesting new compounds which may be made ; at the same 
time it teaches us that no compounds can exist with their 
constituents in any other than atomic proportional and 
that experiments which imply the eiiatence of any aiidi 
compound are faulty. 

We have the testimony of the great Beia^u tO the 
flood of light which the idea of atoma at once threw cm 
tlw b&a respeding coaAiniag pcoportiona which had been 
accumulated before It wae aiMe Known ; and from that 
time forward ita valao has rapidly increaaed aa each 
aucceeding year augmented the number of fads whidt it 
eaptalned. 

Allow me at thie point of aqr aamtiva to paoae lor a 
moment in etdet to pay a tribnte of reapeft and gratitude 
to the memory of one who haa raeeniljr pasted from 
among tti, and who ia the iIom of h!a fbll aaivity was a 
leader of the (Keceveriee of aew fads in the most difficult 
part of our adencc. Liefai^ has been generally known in 
this country through his wriungsoo agricultural chemiitry, 
through his justly popular Icttera on chemistry, and othrr 
writings, by means of which hit brilliant intellect and 
ardent imagination stimulated men to think and to work. 
Among I :u :r.: -^5 he was fan;ed for his numerous dis. 
coveries u; utw organic compound?, and their invcsti.;a- 
tion by the aid of improved methods; but I believe that 
the greatest service which his genius rendered to science 
was the establishment of the chemical school of Giessen, 

> the prototype of the numerous chemical schools for which 
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Germany is now so justly celtbrated. 1 think it is not too 
much lo say that the Oiesscn laboratory, -is it existed 
t,omv thirty ytar* a£^o, was the most efticicnt organisation 
for the promotion fjf clieinijtry which had ever existed. 

Fixture to yourselves .1 little community of which each 
iriembcr was fired with enthusiasm for Ivarnin^ by the 
genius of the great roaster, and of which the best energies 
«rere concentmted on the one ob|«ft of cxperimeotal 
investigation. 

The students were fur the most part men who had gone 
through A full curriculum of ordinary studies at some other 
university, and who were attraQed from various parts of 
the world by the fame of this school of research. 

Most of the leading workers of the next generation were 
popiU of Liebig ; and many of them hivr >-«tablished 
similar achooU of research. 

Wo matt not, however, overlook the i^ct iliat Liebig's 

Cniut md enthusiasui would havu been powerless in 
ing thi* «dinir«Ue work, had not tbe rulen of hit 
Ornnd Dosby bees enlightened eoongb to know that it 
was their duty to tttrour him with tbo material aids 
tcqiiisite fnr its snccsaawl aeeompltebineDt. 

Numberless new ooopoonds have been discovered 
under the guidance of the idea of atoms t and In propor- 
tion ns oar knowledge of substances and of their proper- 
tin became more extensive, and oor view or tbcir 
charadcristics more accurate and general, were we able 
to perceive the outlines of their natural arrangement, 
and to recognise the distinAive cbaraAeristics of various 
classes of subsUnces. I wish I could have the pleasure 
of de^iL I bini; to you the origin and nature of some of these 
admirable discoveries, such as homologous series, types, 
radicals, &c. ; but it is more to our purpose to consider 
the cflffdi which they have had upon the idea of iUoDis, an 
idea winch, still io its liiTir _ , , was plunged into the intcl- 
Icclual turmoil arising fru.n variety of novel and original 
tluorii's sui;.;csted rcspciti\tl> by independent svoikt-rs 
as best suited for the explanation of the particular phe- 
nomena to which their attention was mainly diretted. 

Each of these workers was inclined to attach quite 
RuftiLii-nt importance to his own new idea, and to sacrifice 
fur Its f^.ilvLr any other one capable uf interfering with its 
due development. 

The fatficr of the atomic theory %vas no more ; and the 
little infan'. liad no chance i i lilu, 11 ess from its o'.vn 
sterling rsicnts it were found u.Hetul in the work still 
going on. 

What then was the result ? Did it perish like an 
ephemeral creation of human fancy ? or did it survive ami 
gain strength by the inquines ai those who questioned 
Nature and knew how to read her answers 7 

Although .-tnticinating my answer to these questions, 
you will probably be surpriiied to hear the a<fiual result 
which 1 have to record, a result so wonderful that the 
more I think of it the more I marvel at it. Not only did 
these various theories contain nothing at variance with 
the atomic theory ; they were found to be natural and 
necttsaiy developments of it, and to serve for its appUca- 
tioa to a variety of phenomena whidi were unknown to 
iti fovjtder. 

Among the improvements of our knowledge of atoms 
wMeb have taken place, I ought to mention the better 
cvalnations of the relative weight of atoms of diftient 
ktada, which have been mad* since Dalton'a time. Idoi* 
ncennte experiments than dioee whidi wwe then on 
record have ibown «s dutt eertmn atoms are « little 
heavier or lighter than was then believed, and tbe work 
of perfeAing oor observations is constantly going on \>-ith 
the aid of better instmmcnts and methods of operation. 
But, apart from these special corrcdionB,a more sweeping 
change has taken place, not in consequence of more 
accurate experiments interpreted in the usual way, but 
in consequence of a more comprehensive view of the 
Il.l exper1mcnt.1l lesults had been 1 1'ui.i; n L-d, 

and a mote consistent interpretation of them. Ihus 

the atonic weight of carbcn hsd been Saed at 6 by 



Dumas's admirable experiments; and it was quite con- 
ceivable that a Still more perfect determination mifiht 
slightly increase or diminish this number. But those 
who introduced the more sweeping change asserted 
in substance that two of these supposed atoms, what- 
ever may be the precise weight of each, always arc 
toj;cthcr and never separate from one another ; and they 
accordingly applied the term atom to that indivisible masn 
of carbon weighing twice as much as a carbon atom had 
been !-uppo^ed to weigh. So also with regard to other 
elements, it has been shown that many atoms are really 
twice as heavy as had been supposed, according to the 
original interpretation of the best experiments. This 
change was brought about by what I may be permitted to 
call the operation of stock-taking. Dalton first took 
stock of our qtiantitative hS» in a business-like manner ; 
but the amount and variety of our chemical stock in- 
creased so enormously after his time, that the second 
atoclt-talung absorbed the labours of several men for a 
good many ytxn. Tbey were men of different countries 
and very vanons turns of mind ; but, as I mentioned jnst 
now, ihey fonnd no other fundamental idea to work with 
than Dutoa's ; and the rcsalt of their labours has been 
10 confirm the tmth of that idea and to catend greatly its 
application. 

One of the results of onr endeavonrs to dasrify Bub> 

stances according to Acir nalnral resemblances has been 
the discovery of distinA family relationships among 
atoms, each family being distinguished by definite charac- 
teristics. Now, among the properties which thus charac- 
terise particular families of atoms, there is one of whicii 
the knowled^ie gradually worked out by the labours of a:i 
immense number of investigate r 1:. t be admitted to 
constitute one of the most imposi.iut additions ever made 
to our knowledge of tht: !;;(:,;: masses. 

1 v,-ill endeavour to explain it to you by a simple ex- 
ample. An atom of chlorine is able to combine with 
I atom of hydrogen or i atoui of potas&ium ; but it can- 
not combine with 2 atoms. An atom of oxygen, on the 
other hand, can combine with 2 atoms of liydrogen or 
with 2 atoms of potassium, or with i atom of hydrogen 
and I of potassium ; but we cannot get it in combination 
with I .Hum ul hydiogen or of potassinm solely. 

Again, an atom of nitrogen is known in combination 
with 3 atoms of hydrogen; while an atom of carbon com- 
bines with 4 of hydrogen. Other atoms are classified, 
from their resemblance to these lespeAivcly, Bs Monsds, 

Uyads, Triads, Tetrads, &c. 

1 he combining value which we thus recognise in the 
atoms of these several classes has led us naturally to a 
consideration of the order in which atoms are armnased 
in a molecule. Thus, in the compound of oxygen with 
hydrogen and pot.issium, eadi Of thiMe latter atoms is 
dire(5Uy combined with the onygen, and the atom of 
oxygen nerves as a conoeAing link between them. 
Hydrogen and potassium have never been found capable 
of uniting dire61y with One another ; but when both com* 
bined with i atom of mtyflw they are in what may be 
called indirea eomUnatlon with one another through tbe 
medium of that oxygen. 

One of the great difficulties of chemistiy some fcw 
years ago waa to explain thn constitntion of ieooMrie 
componnds. those eompoands whnae ibqiccnhw coMnin 
atoms of like kinds and in equal nnmbsfs. hot lAtdl dllbr 
from one another in their properties. Thus a molecule 
of common ethw contains 4 .itoms of carbon, 10 atoms 
of hydrogen* and I of oxygen. Butylic alcohol, a very 
difiiRient sabstsncB, has precisely the same compositiop. 
We now know that in the former the atom of oxygen is 
in the middle of a chain of carbon atoms, whereas In the 
latter it it at one end of that chain. You might fancy it 
impossible to decide upon anything I i ' r. n-. [ m.: uvi. 
dence such questions as this; but I cai. ..b.uie you that 
the atomic theory, as now used by chemist.s, leads fre- 
quently to conclusions of this kind, which are confirmed 
by independent ohacivers, and comnutnd foiora] 
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That these conclusions arc, as f.ir as tliey ^'o, true de- 
scriptions of natural phenomena is shown by the fatft that 
each of them serve* ia iti tiini «» tt slepping^itoii^ to 
further discoveries. 

One olher txteiis^on of our kntnvltilgi; of atoms I niimt 
briefly mention, one which has as yet received ln:t little 
attention, yet which will, I venture to thin);, be found 
serviceable in the study of the forces which bring about 
chemical change. 

The original view of the conuitulion of molecilcs was 
•UOlcali and cbemUts only took cogniiance of those 
ehaagM of place among their atoms which result in the 
diaafipevance of the molecules employed, and the 
•ppearance of new molecules formed by their reaAion oo 
one another. Thus, when a solution of common salt 
{•odic cbkrid*) is mixed with a soiuttoB of silver nitrate, 
it it well kaowa that the nelallic Momt in these respeftive 
cpnponads chann places with «a» another* fimining silver 
dhtonde and soolc nitrate i fot tbe lilvef chlofide soon 
settles to the bottom of the solution in the fonn of an in- 
solvbk powder, while the other produd remains dissolved 
ia tbe liquid. But as loog as the solution of salt remained 
aadeconposed, each little molecule in it was supposed to 
be chemically at rest. A particular atom of sodium which 
WM combined with an atom of chlorine was supposed to 
remain steadily fixed to it. When this inadi^ e solution 
was mixed with the similarly tnaflive p-oUuion of silver 
nitrate, the interchange of atoms known to t j 'i 
between their respetflive molecules was nonimjii> ca- 
plained by the force of prcdispobii'R aftiniiy. It wan, in 
fad, supposed thnt the properties of the new compounds 
existed and produced etTeas bsTore the componnds them- 
selves had been formed. 

I had occasion to point out a good many )-ears ago 
that molecules which appear to be chemically at rest are 
reading on one another when in suitable conditions, 
in the same kind of way as those which are manifestly 
in a state of chemical change — that, for instance, the 
molecules of liniiid nodic chloride exchan£;e sodium atoms 
with one anollier, formin^^ new molecules of the same 
compound undistinguishable from the first, so that, in 
an aggregate of like molecules, the apparent atofhic rest 
is the result of tbe interchange of like atoms between 
contiguona molecules. 

Such exchanges of atoms take place not only between 
molecules of identical composition, but also be t ween con- 
tiguous molecules contnining different elements. For 
instance, in a mixture of sodic cblocide and potassic 
iodide an interchange of metallic atoms tahea place, 
fanning potasiie chloride and sodIc iodide. The result 
of tbe «xchaa|e in each a eaae Is to form a couple of 
new molecoles diflierent from the original conple. But 
these produasafeftAJeAtothaMnwfeaeral law of atomic 
exchanges, and their adHon on one anatbcr cepradnces a 
eoaple of molecules of tbe materials. 

Thus a liquid mixture formed from two compounds, 
contains molecules of four kinds, which we may oescribo 
as the two materials and the two produds. The 
maten,i!s are reacting on one another, forming the pro- 
du6s ; and these products are, in their turn, reading on 
one another, reproducing the materials. 

If one of the prodcrts of atorr.ic exchan^^e between two 
moIeci:lcs is a solid while the other remains liquid (as 
when sodic chloride is mixed with silver nitrate), or i 
one is gaseous while the other remains 1-quid, so that the 
molecules of the one kind canntit rea<ft on those uf the 
other kind and reproduce the materials, then the con- 
tinued readion of the materials on one another leads to 
their complete mutual decomposition. Such complete 
mutual decomposition of two salts take place whenever 
tbey rea^ on one another under such conditions that the 
etpdo^is cgnpot read on one another and reproduce the 
maJUvuis; whereas partial decomposition tak« s place 
whenever the materials form a homogeneous mixture with 
the produds. 

Now, if in any snch homogeneons- mixtore more ex- 



changes of atoms take place between the materials th.til 
between the produds, the number of molecule's of th<* 
produds is increased, because more of tl-.em .in- bm-.;; 
made tii.nr; i;r«made; nnJ i e:ipr<_>cally, if more cxcli.in^cs 
of atiinis take place between the produns limn between 
the mater;.iis, the number of molecules of the materials 
is increased. '1 he mixture remains uf constant com- 
position when there are in the unit of time as many deconi- 
posing changes as reproducing changes. 

Suppose that we were to determine by experiment the 
proportion between the number of molecules of the 
roaterialSi and the number of molecoies of the produds, 
in a mixture the composition of whidi remains constant, 
and that we fotirtd, for instance, twice as many of materials 
as of produfts ; what would this mean ? Wiiy, if every two 
coi^les of materials only effed in the unit of time as 
many exchanges as every one couple of produds, every 
couple of materials is only exchanging half as fait as 
every couple of produAs. 

In laAyou ^jercetve that a determioatloQ of the |»d« 
portion in wbieh the aobataocet are prasent in snch a 
mixture will give us a measure of the relative vdocitica 
of those particular atomk motions | and wa may thus es> 
nxKit our resaltt— The force of ehemical combination is 
inversely proportional tolhe number of atom icintcrcbaoges. 

1 cannot quit this part of our subjed without alluding 
to the fad that some few chemists of such eminence as 
I I * ; entitled to the most respedful attention, have of late 
years expressed an opinion that the idea of atoms is not 
necessary for the explanation u{ the chani<es in the 
chemical constitution of matter, and have sought as far 
as possible to exdndo Inm tbeir laognage any allaaloa 
to atoms. 

It would be out of place on this occtsion to enter into 
any discussion of the questions thus raised ; but I think 
it right to point out : 

I. That these objedors have not shown us any incon- 
sistency :n the atomlc tbcotyi noT in tbe conclusions to 

wliich it leads. 

II. That neither tlicse nor any other philosophers have 
been able to explain the fads of chemistry on the assump- 
tion that tlKfe are no atoms, but that matter is infinitely 
divisible. 

III. That when they interpret their analyses, these 
chemists allow themselves neither more nor less latitude 
than the Atomic Theory allows; io fsft they are on> 

consciously guided by it. 
These fads need no comment from me. 
Our science grows by the acquisition of new fads which 
have an intelligible place among onr ideas of the order of 
nature ; but in proportion as more and more fads are 
arranged before us in their natural order, in proportion 
as onr view of the order of nature becomes clearer and 
broader, we ate able to observe and describe that order 
morefoUy and more accurately — in U&,to improve our ideas 
of tbe wder of nature. Tbne mote extensive and more 
«eeura,te ideas laggnt new observation^ and lead to tba 
discovery of tnitM which would have frond no plaeo la 
the narrower and less aeenrMe system. Take sway Itaim 
Chemistry tbe ideas whidi ooiuicd and explain the mal- 
tifarious fads observed, anditiano lOMSr a icienoe; It 

' and asd 



is nothing more than a oonfiited and ttsdest heap of 

materials. 

The answer to our question respeding tbe meaning of 
the e.irnesi work which is going on in our science must, 
I think, nov.- he plain to vou. Chemists are examioing tbe 
cGmb:nin):-p:opt;-M - -' .1 to nig, SBd getting clsar tdesa of 

the constitution (.1 n. filter. 

Ailinitiintr, then, for the present, that such is the 
mc.-ining of chemical work, we have to consider the more 
important question of its use ; and 1 think ^ou will aj^rce 
with me that, in order to juH(;e roundly wi-.ether and in 
what manner such a pursuit i'; uselul, we h.-.veto c<^n^ide^ 
its effed upon Man. What liabits of mir.d does it t;n- 
gender ? What poweis decs it develop? Hies It de- 
velop good and noble qualities and aspirations, and tend 
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to make meo more able and more aoxiotts to do good to 
their fellow men? Or {* it a mere idlo amusement, 
bearing no permanent fruits of improvement? 

You will, I think, answer these questions yourselves if 

1 can siicccrd in di-stribing to you some of the chief 
quahtics winch experience has shown to be requisite 
(or the suctessfiil pursuit of Chemistry, and which arc 
neces&arily cultivated by tliose who qualn'y themselves for 
such a career. 

One of the first requiremcntB on the part of an investi- 
gator is accuracy in ohservinp t)ie i>henomena witli which 
he deals. I Ic must not only sec the precise particulars of 
a proccBS as they present themselves to his obscrv,ition ; 
be must also observe the order in which these particular 
appearances present themselves under the conditions of 
eachexpenn'.cnt. No less essential is accuracy of memory. 
An experimental inquirer must remember accurately a 
number of fafls; and he needs to remember their mutual 
relation!;, so that one of them wlien present to his mind 
may recall those others which oijf;)it to be considered with 
it. In fad he cultivates the habit of remcmbcrinf,' faas 
nainlj by their place in Nature. Accuracy in manual 
OpfefMions is required in all experimental innuines ; and 
maax of them ajfford tcope for veiy caosiderable skill and 
dexterity. 

These elementary qualities are well known to be 
requisite for success in experimental science, and to be 
developed bjr careful praAice of its methods ; but some 
higber qualities are qiute as necessary as these in all but 
the most rudimentary mampulations, and are developed 
in a remarkable de^no by UW bigher work of science. 

Tbua it ia of impOfftadce to notice tbataaioKularly good 
ttaining {n tbtt accurate me of worda >• aAwdcd by experi- 
mental cbcmiatiy . Evciyoira who ia about to ontcr on an 
inquiry, wbotber Itt be a iftt-yeat'a atadest who wants to 
find tbe conatiiaenla nf a common aait« or wbether be be 
the mott ekilled and experkneed of cbenii«tf,ee*ba before* 
band to get audi inliinmtiMl ftooa the records of previous 
observationa a* may be moat nseful lor his purpose. This 
information be obtaloalfaroocb the medium of worda; and 
any failure on his part to understand tbe precise meaning 
of the words conveying the information requisite for his 
guidance is liable to lead him astray. Those elementary 
exercises in analytical chemistry, in which brief dircrtions 
to the students alternate with their experiments and their 
reports of experiments made and conclusions drawn, 
aflurd a singularly efTeAive training in the habit of 
atlendinf; accurately to tlic meaning of words used by 
othcrii, and of »elc<5ting w ords capable of conveying without 
ambiguity the precise meaning intended. Any inaccuracy 
in the student s apprehension of the dircCtic ns given, or 
in the selection of words to dcKcribe his observ.itions and 
conclusions, is at once detcAed, when the result to which 
he ought to have arrived ia linowB beforehand to tbe 
teacher. 

Accuracy of reasoning is no less effeAivety promoted by 
the work of experimental chemistry. It is no small facility 
to us that the meaning of the words which we use to 
denote piopetties of matter and operations can be learnt 
by adlual obt^etvation. Moreover, each proposition com- 
prised in chemical reasonings conveys some distinA 
statement susceptible of verification by similar means; 
and tbe validity of each conclusion can be tested, not only 
by examining whether or not it follows of necessity from 
true premises, but also by subje&ing it to the independent 
test of special experiment. 

Chemists have frequent occaaion (o employ argniDeota 
which indicate a probability of aoue tfllUi; and tbe 
anticipMiooa baaed upon them serve as gnidei to experi- 
mental inquiiy by suggesting crucial tcitt. Bat tbey 
diatincuiah moot careuuty tacb bjrpolheMt ftam demon- 
atrated fadl. 

Thme n «ele nraeD lolntioDi iteta4 to coMain a pure 
tnettdlie aaltt ia fonnd to peaaen eome firopertiea which 
*'*1lff_to aalta of iron. Nothing else possesses these 
' - except aalta of nickel; and tbey manifest a 



slight diHimace from iion aalta In one of the pvopeitiM 
observed. 

The analyst could not see an^ appearanoe nf that 
peculiarity which distinguisbei aicbei ealto; ao be con- 
cludes that he has probably got iron in hia aohitioo. bat 

almost certainly either iron or nickel. He then makes an 

experiment which will, he knows, give an entirely different 
rciult with iron salts and nickel saltfs ; and he gets very 
disf the result whicl' i; I'l.Mies iron. 

}ivi\ing found in the grtt;. ;..4iiid properties which the 
presence of iron couid alone impart, he considers it ti jhly 
probable that iron is present. But he does not stop there ; 
for, although the facts before him seem to admit of no 
other interpretation, he knows that, from insufijcieot 
knowledge or attention, mistakes are sometimes made in 
very simple ir..T.tcrs. The analyst therefore tries ai many 
other expeiimcnts .is are knr un to distinguish iron salts 
from all otlicrs ; and if any uf.c of these It- .-ids divtir.61y to 
a result at variance with his provisional conclusion, he 
goes over tbe wliole inq-.nry .igain, in order to find where 
his tuiKtake was. Such inquiiics are practised Largely by 
students of chemistry, in order to lix in their nitnds, by 
frequent use, a Icnowledge of the fundamental properties 
of the common elements, in order to learn by pra^ice the 
art of making experiments, and, above all, in order to 
acquire the habit of judaiog accurately of evidence ia 
natural phenomena. Sticn a student is oiien surprised at 
being told that it is not enough for him to conduA bia 
expeiimenta to such a point that every conclusion except 
one is contrary to the evidence bcfote him — that he must 
then try every confirmatoiy teat which he can of tbe 
substance believed to be present, and ascertain that the 
sample in his hands agrees, aa far as he can aee, in aU 
pi opertiee with tbe known anbatance of which be belicvea ' 
It to be a apedmea. 

Those wno tiead the path of original inquiry, and add 
to human knowledge by their experimental aie bouad to 
pradiae tbia habit with tbe meet aeropMlmit fidelity and 
care, or many and grave would be the mistakee tbey 
would make. 

Thus a chemist thinks it probable that he might prepare 
some well-known organic body of tbe aromatic family by 
a new process. He sets to wotk and obtains a substance 
agreeing in appearance, in empirical composition, in 
niolecular weight, and in many other propetlics with llic 
compound which he had in view. He is, however, not 
salis-licd that his pri duct is a sample of that compound 
until he has ex.Tniined carefully whether it possesses ail 
the properties which are known to belong to the substance 
in question. And many a time is his caution rewarded by 
the discovery of some dintinCi ditTercnce of inthin^-peint,or 
of crystalline form, &c., which proves that he h.ns made « 
new compound isomeric with the one which he cxpeified 
to make. It scenud probable, from the .igreement of the 
two substance.s in many pai ticiiiats, that they might be 
found to agree in all, and might be considered to be the 
!!acT!e compound ; but complete proof of that conclusion 
consists in showing that tbe new aabstauce agfoea-widi 
all that we know of the old one. 

In the most various ways chemists seek to extend tbeir 
knowledge of the uniformity of nature ; and their rea. 
^onings by analogy from particul.-irs to particulars suggest 
the working hypotheses which le.id to new observationa* 
Ucfore, however, proceeding to test the truth of his hypt^ 
thesis by experiment, the chemist passes in review* aa 
well as he can, all the general knowledge which baa any 
bearing on it, in order to find agreement or dlsagieement 
between his liypothesis and the ideas established by past 
experienco. Sometimea he aeea that hia bypotfteeia la at 
variance with aome general law in which he baa full con* 
frdenee, and he thnowa it nride aa dinnoved by that law. 
On other occaaiona he finds that it Jolh>ws or acoeaetty 
from some known 1«W| and ha then woceeda to verify it 
by experiment, with a confident anticipation of the retuil. 
In many cases the hypothesis docs not present sufficiently 
distind a^jrccmcnt or disagreement with the ideas cats* 
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btishcd by prcsio'is in\es(li;.itjons to justify citlitr the 
rejection uf it or a confidtiU bi-iicf in its truth ; for il 
often Jiappcns t;iat the resvilts d' cxpcri^rAf <»f similar 
phenumena are not cnibutiicJ m .\ Mitticicntiv d'ji.i.ite or 
trustworthy statement to have any other tOcct tiian that 
of giving probability or the cuiUiaiy tu tlie hypoihes ii. 

Another habit of mind which is indispensable for success 
in experimental chemistry, nn<\ which is taught by the 
pra^icc of its various operations, li that of trutliuiltus^. 

The very objcift of a!! our endeavours is to yet true 
ideas of ilie natural processes of chemical ncti'jn ; for in 
proportion as our ideas are true do they give u& the power 
of direding these processes. In fa^ our ideas are useful 
only so far as they are true ; and he must indeed be blind 
to interest and to duty who could wish to swerve from the 
paOi of truth. Bat if «ny one were weak enough to make 
tlM attempt he would find his way haned by innumciable 
qbatacles. 

Evwry addition to otUT adCDCe !■ a matter of immediate 
and importance to those who are working in the 
direction. Theyvefiiyin various ways the state- 
BMatt of the first diaooverert and leldom fail to notice 
iinthcr particulars, and to coRcd any Uttle error* of detail 
Into which be may have fallen. Tbeyaoon make it a 
•tepping-stone to further diicoverlca. Anything like 
wilfol miareprocntation is inevitably detcAeo and made_ 
known. 

It mutt nott however, be supposed that the investigator 
drifts unconsciously into the habit of truthfulness for 
want of temptation to be untruthful, or even that error 
presents itself to hii mind in a grotesque and repulsive 
garb, so as to enlist from the first his feelings against it ; 
_ for I can assure you that the precise contrary of these 
things h.ipptns. Error comes before him usually in the 
very ^.'.-Ath uf truth, and his utmost skill and attention are 
needed to decide whether or not it is entitled to retain 
thit garb. 

You will easily sec how this happens if you reflc(f\ that 
each working hypothesis cmploye J by an investigator is 
an upproven proposition, wliicli bears such reseniblancc 
to truth as to give rise to liopcs that it may reallv he true. 
The investig.itor trusts it pro\ isinnally to tlic cxtrnt of 
trying one or more experiments, of wh.cli it chiim<i to 
predid the specific result. Mven though it j;uiile h.ini 
corredly for a \\ hilc, l;e considers it still on trial until it 
has been tested by every process w hicii ingenuity can 
suggest for the purpose of dete<fting a fault. 

Most errors which an experimentalist has to do with 
arc reaily imperfcifl truths, which have done good service 
in their time by guiding the course of discovery. The 
great objeA of scientific work is to replace these inperfeft 
truths by more cxaA and comprehensive statements of the 
order of nature. 

Whoever has once got knowledge from Nature herself, 
by truthfal reasoniag and experiment, must be dull indeed 
if he does not feel that be has acquired a new and noble 
power, and if be does not long to eaerciae it further, and 
make new conquests ftoni the realm of darkness by the 
•id of known truths. 

The habit of systematically searching for truth by the 
aid of known truths, and of testing the validity of each 
step by constant reference to nature, baa new bemi prac- 
tised for a sufficiently long time to eoaUo US to Judge of 
Rome of its results. 

Every true idea of the order of nature is an instrument 
of thought. It can only be obtained hy truthful investi- 
g.-ition, and it can only be used effeAively in obedience to 
the same l.iws. But the first idea which is forroi d of any- 
thing occurrins," in nature affords onlv a p.Triial represen- 
tation of the actual reality, by recording wliat is seen of 
it from a particular point of view. Hy examining a thinL; 
from diflerent points of \ iew we ;;et different ideas of It ; 
and when we cnmp.ire these i le.is accurately with one 
another, tecolie<^ting how cacli one uas obtained, we hnd 
that they really supplement cacli otlier, 
Wc try to form in our minds a distindk image of a thing 



capable of producing these various appearances; and 
when we have succeeded in doin^; so, we look at it from 
the (lillcient ponits of view from wliich the n.^tinal ohjt.-Ct 
hnd been examined, and find ll.at the ideas so obtained 
meet at the centr.il iniaye. It usually happens that an 
accurate examination of ihc mutual beatings ol these 
ideas on the ccntr.il image £ui;^'t'sts additions tO them, 
and correction of some particiilais in them. 

Thug it is tliat true ideas of a natural pheiion'.et^on 
confirm anil strcnL;tliun one another, and he who aids di- 
rectly the developnuiu of one of them is sure to promote 
indirectly the ccmsohdation of others. 

Kach onward .step m the search for truth ha-* made us 
stronger for the work ; and when we look b.ick vipon wh.tt 
has been done by the efforts of so many workers simply 
but steadily direded by truth towards further truth, we 
sec that they have achieved, for the benefit of the human 
race, the conquest of a systematic body of truths which 
encourages men to similar efforts while affordingthem the' 
most effeAual aid and. guidance. * 

This lesson of the inherent vitality of truth, which is 
taught us 80 clearly by the history of our science, is well 
worthy of the consideration of those who, seeing that 
iniquity and falsehood so frequently triumph for a wliile 
in the struggle for existence, arc inclined to take a 
desponding view of human affairs, and almost to despair 
of the tiltmiate predominance of truth and goodness. I 
believe it would be impossible, at the present time, to form 
an adequate idea of the vast consequences which will 
follow from the national adoption of swMNMttie measam 
for allowing our knowledge of truth to develop itself 
freely, through the labours of those who are willing and 
able to devote themselves to its service, f-a as to strengthen 
more and more the belief and trust of m.inkind in its 
guidance, in small matters as well as in the highest and 
most important consirlcrations. 

I am desirous of desciibin;; bticlb. t;ic ir.ore important 
oftl'.ose niea-iures ; but first let nie r.ientioii .motb.er lia't it 
of mind wiiich naturally follows f.-oin the etTe-Cti\"e pursuit 
of truth, a h.ibit which might be -lesciihed in L;encr.il 
terms as the apfilication to other mallets of the Iruthiui- 
ness imparted bv science. 

The woids winch the Rrcat GcrnL-.n poet put into the 

mouth of Mcphistophelts, when dcscnbuu; hin-.self to 

Faust, aiford perhaps the most concise and forcible &talc- 

mentof what we may call the anti-scientific spirit:— 

" Ich bin dcr Geiit dcr st«t» vrrneint, 
Dcm allci, wm entiteht, i-jv iJl: i,;." 

The true spirit of science is certainly afFirmativc, not 
negative, for, as I mentioned just now, its history teaches 
us that the development of our knowledge usually takes 
place throu^ two or more simultaneons ideas of the 
same phenomenon, quite different from one another, both 
of which ultimately prove to be parts of some more gene 
ral truth : so that a confident hclief in one of those ideas 
does not involve or Justify a denial uf the others. 

I could give you many remarkable illustrations of this 
law from among ideas familiar to chemists. But I want 
you to consider with me its bearing on the habit of mind 
called toleration, of which the development in modem 
tinie» is periiaps one of ^ most hopeful indications of 
moral improvement in man. 

In working at our science we simpljr tiy to find out 
what is true; for although no usefulness is to be found at 
first in most of our results, we know well that every ex« 
tension of our knowledge of truth is sure to prove useful 
m :nanifold ways. So regular an attendant is usefulness 
upon truth in our work, that we get accustomed to expeft 
them ah-va; ^ • : i I'cr, and to believe that there 
( must be some ..muuiit ol l;utli wherever there is manifest 
nstfuli.ess. 

The history of human ide.ns, SO far as it is written in 
tb.e records of the projrrcss of science, abounds \citli in- 
stances of men contiibuting powerfully to the develop- 
ment of important general ideas, by their accurate and 
conscientious eaperiments, while at the s.nme time pro* 
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fcssing nn a^ual disbelief in those ide.is. TliOte records \ 
must indeed have been a dead letter to any who could ] 
s-. irid c.u;iin;; at the intellcdtual crotchets of a };ood and \ 
honest '.Mirktr, instead of Riving him all brotherly help in ( 
the fu;tli<.i.ii:i:t (if his work. 

T(i i i-.c who knows the partif nljrs ot our science iho- 
rnr.tjhly. an'.l rvhu knows aUo wh.'it .i variety of i Ic,^;; have 
bccii rt-bosicd to in working out the whole body of truths 
of which the science is composed, there arc few more im-. 
pressive and elevating subjeds of contemplation than the 
unity ill the clear and bold outline of that noble struaLire:. 

I hope that you will not suppose, from my references to 
Chemistry as promoting the development of these habits 
and powers of mind, that I wish to claim for that parti- 
cular bnUKb of Kience any exclusive ment of the kind, 
for i can Msureyou that nothing cat) be further from my 
(Dtentioii. 

I conceived that you wotild wish roe to spcitk of that 
departnvent of bckncc: which I have had occasion to study 
more particularly ; but much that I have said of it might 
be said with equal truth of other stodies, while some oi 
its mcfite may be claimed in a hij^er degice by other 
bnnchea of ecicneft. On the other hand, tbote nigbest 
lenoRB which I have illnatrated by chemistiy are beet 
learnt hf thoee whoae iatelleAual borison Incladee other 
ptoviacee of Icnowledee. 

Chemiatiy preientB peculiar advantafea for educational 
pntpoMS in the combination of breadui and accuracy in 
the training which it affords ; and I am inclined to think 
that in this respeA it is at present unequalled. Tliere is 
reason to believe (hat it will play an important part in 
general educ.uioii, ;uir[ remic-r valuable services to it in 
conjun^on is-ith other scicntilic and with literary studies. 
(Veba 
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TO THE 

CHEMICAL SECTION. 

Sr.rTEMDER 18, 1873. 
Dy W. J. RUSSIXI,. Ph.D., F.R.S., 
PnMcfit of the SeAioa. 

Ladtes and Gentlemen, — 
Of late years it has been the custom of my predecessors 
in thie chair to open the business of the bcch^ii with an 
•ddresi) and the aubjed cf this address has almost inva- 
riably been a review of the piogress of Chemiatiy during 
the past year : I purpose, Wiib your leave, to-day to de- 
viate somewhat from tbia precedent, and to limit my 
remarks, as far as the progress of Chemistry it concerned, 
to the historj' of one chemical substance. The interest 
and the use of an annual survey at these meetings of the 
progress of Chemistry has to a certain extent passed 
away; for the admirable abstraAe of all imporUnt che- 
mical papers now published by the Chemical Society has, 
in a great mearare, ukea ite place, and olfers to the 
ehemical etudent a much more thorough meane of learning 
what progress his science is making than could possibly 
be done by the study of a presidential address. Doubtless 
these abstrads of chemical papers are known t<> othcis 
than professional chemists; but I cannot pass t)ifm over 
witl-uiit rccnrd.nL; the iMCit use lliey have piu\ ci! Im bt, 
huv. much tl;cy lia\e iloiic iljciidy :n cMcn Hn;; in this 
country an cxa<ft knowledge <jf the pru^-re'-s of slichcc r n 
Ihe Continent, and in helping and in btimulatisig those 
uliu arc (•ii;_';.TL;<.il in scientific pursuits in this country. 1 
belicM- fc'.'. I I. mis mnrfc by this Association have done 
more re.<l i-dk! ili.-m tho';c \\hii.!i hnvc cnaUed the 
Chemical Socitty lu (n;bHs!i llicsc abslraas. 

I dwell for a moment nn the doings of the Clicn-.ical 
Society, for I believe in the progress of ibis Society wc 



hA\c :i must iriipi)rt.int inJiLntictn (if the progress ef 
cbcinic.il SLieiuc in this country. The n u in ber of original 
papcis coriinuiiiicited to the Saciety during the last year 
has f.ir exsec'Jcil th.it ot" previous years ; during last year 
firty-rii;lit p.ipcrs were rc.i.i to the Society, wherc.is the 
.iver;ii,'e number for the last thiee years is only twenty- 
nine. I'urther, I may s.iy there is every appe.ir.ir.cL- of 
this increased aAivity not only continuing b it even in- 
creasing. Another matter conneded with the Su.Jety 
deserves a passing word : T mcTn it«( removal from its old 
rnoir.'^ .".t Burlington Hojse, which .ifforded it very insuf- 
ficient accommodation, to its new ones in the same 
building. This transference, which is now taking place, 
will give to the Society a great increase of accommoda- 
tion, and thus admit of larger audiences attending the 
leifturcs, of the proper development of the library, and of 
the full illustration, by experiment, of the communications 
made to it. These improvemesiM mnet aft most benefi- 
cially on the Society, and ttiAulete Ite flllnfe develop- 
ment : ev'en now it numbers some 700 memben, aad 
eeriainly is not one of the least a^ive or Iceet VScAll d 
the many acientific aocicties in London. 

Since our last Meeting at Brighton we haw lost the 
moet renowned of modem chemiate, Liebig. Hit influence 
on chemietty through a lone and rnoet aAxve Kfc has yet 
to be written. PuUishiag nie fiiet ft^vt ifky years am, 
It b dBcvIc for chemlits of the pfwent day to realiae ue 
cbengee in ehemical thought, in chemical knowledge, and 
in chemical experiment which he lived through, and was, 
more than any other chemist, adkive in promoting. His 
a^ivity was unwearied ; he communicated no less than 
317 papers to different scientific journ.tts-, and almost 
every branch ef chemistry received some impetus from, 
his h.Tn(!. 

Liebig took .iviive interest in this Association, and I 
believe the last paper he wrote w.is one in answer to a 
communication made M the hist .\Ieetiiiij of this Associa- 
tion. On two occasions he attended Meetings of the 
British Association, and has comnmnicalcd many papers 
to this Section. The Meeting at Li\erpoul in 1837 
the first at which he was present ; he then communicated 
to tliis Sedion a paper on the prodiK^s of the decompo- 
sition of Uric Acid, .ind. further, g.wc an account <if his 
most important discovery, made in conjunction with 
Wohler, of the artificial formation of Urea. At this 
Meeting Liebig was requested to prepare a report on the 
state of our knowledge of isomeric bodies. This request, 
although often repeated, was never complied with. He 
was also requested to report on the state ofT!>rgafiic 
Chemistry and Organic Analysis : thus our Sedion was 
evidently desirous of giving him full occupation. At the 
Meeting in 1840, at Glasgow, a paper on Poisons, Conta- 
gions, and Miasms, by Liebig, was read ; it was, iniad. 
an abstraA of the last chapter in hi.s hook on Chemistry 
in its applications to Agriculture and Physiology; and the 
work itself appeared about the same time, dedicated to 
this Association. In bia dedication Liebig taye:— "At 
one of the meeting! of the Chemical SeAioa of the 
Britiab Ateoeietion for the Advancement of Sel^ee, the 
hoooarefaile task of preparing a Report upon the Stale of 
OtfamiK, Cbentiatry waa impoeed upon me. to tUa pmeei 
work I present the Association with a part of this 
Report." 

At the next Meeting, which was at Plymouth, in 1841, 
there was an interesting letter from Liebig to Dr. Playfair, 
read to our Sciflion ; in it, among other matters, Liebig 

desciibcs an "excellent method," devised by lJt<. Wi'.i 
.'i:id \'.irrenirapp, for determining the amount of nitrof^en 
in tl^^^lnit bodies : he also savs we have repeated all \ht 
cxj'tritiitnti of Dr. Bro\vn on the production of r iliso.T 
from paracyancvi'.eti. but wc iiave not been able to tontir^n 
one of his results; wh,ii our cvpcrimints prow is, ihii 
paracyanor;tn is decomposed by a stroma heat into nitro- 
cen t;as and a residue pf carbon, wliich is cxcecdini^Hr 
ilitTicuIt of combustion. 
To the next Meeting (which was at Manchester, and 
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Oaicoa fnw the Pre>idcQt of tliie Se^ion) Dr. PlAyfair 
ooauamiicated an abstnuft of Pwf. Liebig's report on 
Of^anic Clieinieti^ applied to Physiology and Patnology : 
thja abatradk ia pnnteid in our Proceniings, aiid the coin< 
plete work is looked upon as the second part of the report 
oa Organic Chemistry. This Association may tl.ereforc 
■fairly consider that it exercised some inlluence on Liebi t; 
in the producflion of the most impurtaui works that he 
wrote. PLiyfair L; ,ibt,traa must have been listened to 
with the fircatcbt iiiterest, .ind 1 doubt not the statements 
made were sharply triiicistd, especially by the physiolo- 
yisis ilicn al .Minthfcster. Playfair concludes his abstra<5) 
in these words, thus summin<i up the special objects of 
these reports: — "In the upitifon of all, l-iebij; may be 
considered a benel'aclor to his species for the interesting 
discoveries in at;ricultiirc piihlisl'.ed by him in the first 
part of this report. And havlii;; in that pointed out means 
by which the food of the human r.^co m.iy be increased, 
in the work now before ii3 he follows up tlic chain in its 
continuation, and shows how that I'ood may best be 
atiaptcd to the nutrition of man. Surely there are no two 
siihjec^ii more fitted than these for the contemplatioD of 
the philosopher; and by the consummate sagacHjT with 
which Liebig has applied to their elucidation the powers 
of his mind, we are compelled to admit that there is no 
living philosopher to whom the Chemical Sedion could 
have more appropiately entrusted their invealigadim." 

At the Meeting at Glasgow in 1853 Liebig waa also 
pcMe&t, but he then only communicated (O this SedJon a 
short paper on fulminoric acid, and lome remarks on the 
use of lime-water IB the maoufafture of bread. 

Soch, I believe, ia the blaloiy of the ditcft relatioaahip 
which baa eaiatad between Liebig and thia Aaeociatlon. 
ladiieAly wa caa banlljr iwoffut^ how mneb we owe to 
Uin. Intenalad aa b« avtr waa in dia work «f tbia 
Aaaodatioo, I could not but to-day leeoid tbe iaatancei of 
difeft aid and aopport which this SeAton baa received 
fitom bioi. 

I pass on now to the sfiecial stibjed to which I wish to 

ask your attention. It is the history of tlie vegetable 
colouring matter found in madder : it has been in use 
from time immemorial, and is still one of the commonest 
and most important of dyes : it is obtained from a plant 
largely cultivated in many p.irts of the world for the sake 
of the colour it yields; and the special interest which 
now att.ichcs to it is that the chemist has lately shown 
how this natural colourini; matter can be made in the 
labfiratory as well as in tiie fields- how by using a by- 
product which formerly was \i.iihout value, ihou».<ir:t!s of 
acres can be liberated for the cuhiv.ition of other crogis, 
and the colouring matter which ther formerly pro Juced be 
cheaper and better prepared in the l.ibor.aory or in the 
manufaiflnry. Thnt a certain colouring matter could I'c 
obtained from tlic roots of ths Rubitt tinclortim and other 
species of the same plant has been so long known that 
apparently no record of its discovery remains. Pliny and 
Dioscorides evidently allude to it. The former, referring 
to its value as a dyeing material, says—'* It is a plant 
little known, except to the sordid and avaricious ; and this 
beeanaeof the large profits obtained from it, owing to its 
employment in dyeing wool and le.ithcr. ' ile further 
aays — "The madder of Italy is the most esteemed, and 
especially that grown in the neighbourhood of Rome, 
where and io other places it is produced in great abuo- 
dance." He further deaerihet it as being grown among 
tbe olive.tiees, or io fields devoted emciaily to its 
growth. The madder of ItavcnnB» accoiding to Diosco- 
rides, waa tbe nest esteemed. Its cultivation In Italy has 
been continued tiU the ffeient time, and ia 1863 the 
Neapolitan' provlBces alone exported it to thevauie of 
aMtra than a quarter of a million sterling. At the present 
day we arc all very familiar with this colouring matter as 
the commonest that is applied to calicoes : it is capable 
of yielding many colours, such as red, pink, purple, choco- 
late, and black. The plant which is tin- source of tliis 
colouring matter is nearly allied, butanically end in ap- 



pearance, to the ordinary Galiums or bedstraws. It is a 

native probably of Soutnem Europe, as welt as Asia. It 
is a peranoial, with herbaceous stem, which dies down 
every year; its square-jointed stalk creeps along the 

ground to a considerable distance, and the stem and leaves 
arc rouj^h, with sharp pncklcs. Tlic root, which is c)lin- 
rlncil, llerdiy, and of a pale yellow colour, extends down- 
wards to a considerable depth : it is tVtimtli-s root (which, 
when dried, is known as niadderi that the c<-lrjM; ini; matter 
is obtained. The plant is propagated from suckers, or 
shoots; these require l oir.e two or three yi.ars to come to 
full maturity and yield tlic finest colouis, although in 
hrance ttic crop is often i;.itlvered after only eighteen 
moruhi,' growth. From its taking so lon^ to develop, it 
IS evidently a crop not adapted to any ordinary series of 
rotation of crops. The plant thrives best in a warm 
climate, but has been gfown io this coantryand in tbe 

north fjf luirope. 

In India it has been crown from th.c earliest times, and, 
as before stated, has been abundantly cultivated in Italy 
certainly since the time of Pliny ; he also mentions its 
cultivation in Galilee. In this country its culture has 
often been attempted, and has been earned on for a short 
time, but never with permanent success. The madder 
now used in England is imported from France, Italy, HoU 
land. South Germany, Turkey, .md India. In 1857 the 
total amount imported into this country was 434,056 Cwta.* 
having an estimated value of £1,284,989 ; and the average 
anontu amount imported dtiring tbe last seventeen yeaia 
is 310,042 cwts., while the amount imported last year 
(1872) was 283,274 cwts.i valued at £922,244. In 1861 it 
waa estimated that in the South Lancashire diatfift atone 
150 tona of madder were used weekly, exclusive of that 
iwpiired for preparing garaacio, I quota these figures as 
sboWNig the magnitude of the indostiydiatwe are dealing 
with. Another point of much interest is the amount of 
land required for the cultivatioo of this plant : in England 
it was found that an acre yielded only from 10 to 20 cwts. 
of the dried roots, but in South Germany and in France 
the same amount of land yields about twice that quantity. 
The madder cultivator digs up the roots in autumn, dries 
them, in some cases peels them hy heating them with a 
flail, and exports them in the form of powder, whole root, 
or after treatment With sulphoric add, when it Is knows 

as garantin. 

The quality of the root varies much ; that from the 
Levant, and known as Turkey-root, is most valued. Ae- 
cordin;.', however, to the colour to be produced is the 
m.\ddef from one source or another preferred. To obtain 
the colouring matter, which is but very slit;lit!y solul Ic in 
water, from these roots, they arc mixed, alter being 
j^iound, Willi w.i'.er in the dye-vessel, and sometimes a 
little chalk is atided. The fab:ir tn be tlvcd is in'rndtired, 
and the whole slow ly fitated ; the colouiinuc m.iltci c;ra- 
dually pasa.es from the root to the water, and from tbe 
water to the mordanted fabric, giving to it a coloor de- 
pendent of course on the nature of the mordant. 

To trace the chemical histoiy of this colouring matter 
we have to go back to the year 1790, when a chemist of 
the name of Watt precipitated the colourinj matter of 
madder by alum from neutral, alkaline, and acid solutions ; 
he obtained two different colouring matters, but could not 
isolate them, and many different shades of colour. Chatlea 
Bathuidi asserted that madder contained much magnesie 
sulphate, and Hansmann observed the good cffeA pro- 
duced on madder by the addition of Calcic carbonate. In 
ii?Z3 F. Kuhlmaon made evidently a careful analysis of 
the madder root, and describes a («d and a&wn colouring 
maucr ; but the fiist ically important advann made in our 
knowledge of the cbemica) conatitnth>n of this colouring 
matter was Colin and Rafaimietbtt8a7; they obtained 
what they believed to be, and w-hat has since really proved 
to be, tbe true colouring principle of madder, and obtained 
it in a state of tolerable purity. Theirprocessforpreparing 
it was very simple: they triik .M'^.-.ie madder in powder, 
digested it with water, obtained ti-.us a gcl.iiinous mass, 
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\v)iich tlicy trcatcil will) boilinp altohol, then evaporated (iff | 
four-tihhg of the akohot, and treated the residue with a 
little sulphuric acid to diminish its solubility ; then, after I 
washing it with several litres of water, they got n yellowish 
substance remaining. Lastly, they found that, on 
moderately heating this product in a glass tube, the^ ob* 
tained a yellowish vapour formed of brilliant particles, 
which condensed, giving a distinA zone of brilliant 
needles, nAtOiaff a cdonr timilar to that from the native 
lead chromnte. Theyoamed thisaabBtaiice aliiatin, from 
the Levant name for madder, «/t««r», tlw name by which 
it it atiU known there. 

A few yean later we find other clwmists attacking this 
■ane aubieA. In 183s, Oavitier de Claabiy and J. Persoz 
pttUiiliM the aoeomt at a loof reaearch on the subjeift ; 
tbcgp dean the two eidowinf flMttteri. a red «ad a me one : 
the red one wee aRtarin, and the roMom waa UMtber 
body nearly allied to it, and now well*hiiOWB aa |nnpiirin. 
Runge alto made an elaborate examination of the madder- 
root; he found no lest than five difTerenl colouring; matierg 
in it — madder-red, madder-purple, madder-orange, madder- 
yellow, and madder-brown. The first three he considers 
to be suited for dyeing purpoies, but not so the List two. 
Hun^e's madder-red is esseniially impure alizarin, and his 
madder-purple impure purpurin. lie does not give any 
analysis of these substances. [ 
During the next ten years this subjeA seems to have | 
atlraitcd but little attention from chemists; but in 1846 , 
Shiel prepared the madder-red and madder-purpic of ! 
Kunge by processes very similar to those employed by I 
Runge, and analysed these subbtances: for madder-red he 
gives the formula Cj^H ,^0,5, which dilTers only by HjO 
from the formula now adopted ; for the madder-purple he 
gives the formula C^sHioOts. and for the same substance ' 
after being sublimed C^HsOi. The chemist who has 
worked most on this subjrct. anil to whom we are princi- I 
pally indebted lor what we know v\ iih regard to the dif- 
ferent eonstitucnts contained in the iiiaJder-root, is Dr. [ 
Schunck.of Manchester. In L-ebig's "Annalen" for 1848 
he gives a long and interesting account of his examination 
of madder ; he isolates and identifies several new sub- 
stances, which are most important constituents of the 
root, and has since that time added much to our know- 
ledge ot the chemical constitution of madder. In the 
paper above alluded to he confirms the presence of the 
alizarin, and gives to it the formula Ci^HioO^. The 
principal properties of this body may best be sketched in 
here. Its volatility and brilliant crystalline appearance 
have already been mentioned ; it is but slightly soluble in 
cold water, but much more so in alcohol, in ether, and in 
boiling water. The colour of its solution is yellow ; and 
when tl ieparatea out from a liquid it baa a yellow flocco* 
lent appearance, differiof thne freaily fron the red 
brilliant crystalline aobatance heme described. In order 
to obtain iMs latter ^ody, heat bad always been used ; so, 
■niil the elaborate experimenta of Schonck, it was a qnee. 
tlon whether the heat did not produce a radical change in 
the subetanee, whether, in a word, these two bodies ¥rere 
really identical. Schunck's experiments proved that they 
were, and consequently that this beautiful colouring 
matter, alizarin, existed as such in madder. If, however, 
we go one step further back* and examine the frcih root 
cf the kiiljiii liiiiUiniiit ithat is, as soon as it is drawn from 
the ground), we shail find no trace of alizarin there. On 
slicing the root :t is seen to be of a light carrotty colour, 
and an almost colouiless liquid cm be squeezed out of it; 
but this is entirely free from the colouring matters of 
madder. Let the rooiti, however, hi: kept, if nn!y for a 
»hort t;me, ai;d then they will give alniudant evidence of 
the presence of ali/arin ; if »imply lieateJ, a|i/irin may hp 
volatilised from ttiein. It appeals, then, that tl.c whole of 
the tin<ftorial po%ver of this root is devcKipi-d after the 
death of the plant. Schunck explains this curious phe- 
nomenon as f«>)'o\\s; -In the cells of the living plant 
there is a substance wiiich he has isolated and has named 
ntbian ; it is easily soluble in water and in alcohol ; the 



solution is of a yellow colour, and has an intensely bitter 
taste; when dry, it is a hard brown gum-likc body. It 
ha.s none of the properties of a dye-stutT; but if we take a 
solution of it, add some sulphuric or hydrochloric acid to 
it, and boil, a yellow flocculent substance will slowly 
separate out, and, on filtering it off and washing it, it will 
be found to have the linAorial properties of madder, and 
to contain alizarin. In the liquid filtered from it there is, 
with the acid added, an uncrystallisable sugar ; ao that in 
this way the original product in the root, the rubian, has 
apparently been split up into allnnn and into su^. To 
apply this reaftion to what foea on in the root after iu 
removal from the pound, we nave to find if any other 
iobatances can take the place of the boiling dilate add ; 
and Schnack'baa abown there enata fai ibe root iiaelf • 
substance which is emfaiently fitted to produce this 
splitting-up of the ijibian. He obtained tbiedeeomposing 
agent from madder aimply by digesting it in cold water 
and adding alcohol to the liquid; this threw down a 
reddish flooienlent substance ; and, if only a email poitloa 
of this was added to an aiiueona solution of the rabiaa, 
and allowed to stand for a few hours in a warm place* It 
was found that the rubian was gone, and in place of It 
there was a thick tenacious jelly; this, treated with cold 
water, gave to it no colour, no bitter taste, but much sugar, 
l-'rom the jelly remaining ins i Jitiit-, nl;/.iii:i tou'il L'S 
cxtraifled ; in fac>, of all known substances this very one 
found in the madder itself is best amted for efiilAiaf Ihia 
decomposition of the rubian. 

It has long been known to dyers that the sraount of 
colouring matter in madder will increase on keeping it ; 
even for years it will go on improving in quality : and an 
experiment of Schunck's shows that the ordinary madder, 
as used by the dyer, has not all the rubian converted into 
colouring matter ; for, on taking a sample of it and ex- 
trading It with cold water, he got an acid solution devoid 
of d>eing properties; but, on allowing this solution to 
stand some time, It gelatinieed, and then po t s eiird dyeing 
properties. 

It appears, then, that there must exist in the root two 
substances kept apart during the life of the plant in some 
way of which we know notbingj hot as soon as it dies 
they begin slowly to ad on one another, developing thus 
the colouring matters in madder. 

Coincident with the appearance of Schuncls'a first paper 
was one by Debus on the same subjeA : he lorted open 
alizarin aaatrae acid, and gave it the name of lizaric 
acid S hot, as far as the composition of it was concerned, 
th£ percentage nombers he obtained i^eed closely with 
those given bjr Sehnnck. One other investigation eon* 
dttdea ail that ia Impoftaot In dm hiatoiy of alizarin as 
obtained from madder. Thia laat investigation is of great 
interest! it ana by Jnlina Wolff and Addphe Stiecker, 
and poUisbed in 1850 ; they confirm the reaolta of othara 
so iar that there are in the madder-root two distinft 
colouring substances — this important one aliaarin, and 
the other one purpurin. They prepare these colooring 
matters much in the same way that Schunck did, and very 
carefully purify and analyse them : the formuls which 
they give for them differ, however, from Schunck's ; for 
alizarin they give the formula C..,!!. " , lit d for purpurin 
CisHijOr. Further, they suggest that, by the process of 
fermcntar 1 r, t'.i! former is converted into the latter, and 
they show that by oxidation they both yielded pbthalic 
acid. Since the publication of this research, until the last 
year or two, this formula for alizarin has been generally 
adopted by chemists, and in most modern hooks we find it 
given as expressing the true coropositionof that body. It 
was not only the careful and elaborate work which they 
devoted to the suhjetft, but also the ingenious and appa- 
rently well-founded theory on the 5ubjc<ft, w -i -:/i l.ui • 1 
conviction with it. Laurent had shown, not many years 
before, that when naphthalin, that beautiful and white 
crystalline substance obtained from coal-tar, was aded on 
by chlorine, and then treated with nitric acid, a body, 
known as chlocnaphthalic acid, and having the compoaitioo 
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CjoHtoCIjOa, was obtained ; and, on comparing this for- 
mula with the one they had obtained for alizarin, Wolff 
and Streckcr at once concluded that it really was aJiaarin, 
only containing 2 atoms of chlorine in place of 3 of 
byctoogen ; make this replacement, an operation generally 
euily performed, and from naphthalin they had prepared 
mlisarin. Further, thie relationship between dilor- 
oapfathelic acid and aliMrin is borne out in masjr wiyt ; 
ittlilw nlixarin. hM the power of combiniac witli differont 
basic tatetaacee, haa a yellow eolottr, it iatoloUa ia 
water, melle at about the etna tenpeiatarb bvoiaille. 
aod when aded oa by altaJiei giw a »ltoaglycaioiifaJ lottt' 
Takiag , tbea, *1] tbnt fiiat lata coatMecatioB, eu 
: that tbeM ebtmiitt he! coaviaced that they 
ttabtt the eompoeition of alisuin, and have 
•howA the loarte from which it it to be obtained arti- 
BsSaliyi Apparently but one very simple step reniairiK to 
Crown their work with success, that of replacing the 
chlorine by hydrogen. McIslt.s had only shortly before 
•bown how this substitution could easily be made in the 
case of chloracclic acid, by afting on it with potassium 
aroalgatn ; and Kolbe liad used the battery for the same 
purpose : both these processes, and doubtless all others 
that the authors can think of, arc tiied upon the chlor- 
naphtbalic acid ; but chlornaphth.ilic acid it remains, and 
they are obli^'ed tu confess they ate unable to make this 
substitution ; i.titl they are strong in the belief that it is 
to be done and will be done, and concltade the account of 
their researches by pointin-; out the great technical 
advantage it will be getting alizarin from a worthless sub- 
stance such as naphthjlin. One cannot help even now 
sympathisinfj svlth these chcmisti* in their not being able 
to confirm what they had really the strongest evidence for 
bplieving must prove to be a great discovery. We now 
know, however, that had they succeeded in e(Te£ling this 
substitution, or had they in any other way obtained this 
chlornaphthalic acid without the chlorine, if I may so 
speak of it, which since their time has been doa< by 
Martins and Griess. alizarin would not have becBOblafnedi 
but a body having a remarkable parallelism in aroperties 
to it would have been. This body, like ilixenn, is of a 
yellowiah colour, but slightly solnble In water, easily in 
ilcoibol aad in ether, is volatile, and on oxidation yields 
Ihe aame produAs; it is, in faA, an analoEOua bodyi but 
fcelosiaiDg to another group. We also BOW KOOW tbM the 
fiiciDBta propoKd by Wolff and Sirecker, and to hng ia 
nte» It not tbt coneA one. Bat little more remains to be , 
added with regard to the history of aliaatla, at gathered 
from the etndy of the oatonl enbataace. SchQizenberger 
and Pa»r aagnated doubling Wolff and Strecker's formula 



I Pa»r aaggeated do 
faralltarin; and Bolley suggested the formula CaoHijO^, 
which, owing to the uneven number of hydrogen atoms, 
was toon rrjeAed. If we compare our present knowledge 
of alizarin with what it was when these researches on the 
natural produA were completed, it i& as lightness com- 
pared to darkness; and we may well ask, whence has 
come this influx of knowledge ? The answer, I hope to 
if, ■ .' ou, is undoubtedly that it has come from the care- 
ful and accurate study of abstraifk chemistry. I know of 
no history in the whole of chemistry which more strikin^jly 
illustrates bow the prosecution of abstraA science lays the 
foundation for great pnAiotl impfovemeata than the 
history of alizarin docs. 

My objeft uuw is, then, to show \oli. as shortly as I 
can, bow by indire<l means the composition of alizarin 
was discovered, haw it has been built up artificially, and 
how it is sujierstding for maniifatfittring purposes the long- 
Used natural product 

To trace this history from its source wc must go back 
to 1785, when an apothecary of the name of Hofmann 
obtained the calcium salt of an acid called quinic acid 
from Cinchona bark. This acid is now known to be of 
common occurrence in plants ; it exists in the bilberry 
and in coSee, in holly, ivy, oak, elm, and aidi Icavett and 
probably many other leavea. Liebig alto prepared the 
caMva) aati, aad waa the firat to give a tonihtt eoalyaia 



of it ; the formula he gave for it was Ci5H240u. Baup, 
on repeating Liebig's experiments, arrived at a soniewhat 
different conclusion, and gave the formula CijHjoOio. 
In 1835, at Liebig's seggestion to determine which formula 
was corrcdl, Alexander Woskrensky, from St. Petersburg, 
then a student at Gicsscn, undertook the further investi- 
gation of this subjedl, and established the fiormwla 
Ci4Hi40u. the one in faA now in use. In the COttraeof 
this investigation, which he carried further than aierdy 
settling the percentage composition of thia add, be 
detcriMt what to at now ia of stoat Interest, a new aadb- 
atance having peculiar and veiy maiked propertitn. He 
aaya that when a salt of quinic acid it burnt at a gentle 
beat he gets aqueous vapour, the vapour of fimnic acid, 
and a depotit of goldea aeedlea, which are easily sublimed ; 
afterwardt he describee how thia tame golden substance 
may be obtained from any aalt of quinic acid by heating 
it with manganic dioxide and dilute sulphuric acid ; it 
then distils over, condensing in golden-yellow needles on 
the sides of the receiver, and may be rendered pure by re- 
sii;ili;na'.ion. The compositiuii of this body he finds to be 
C-jIIjO, and names it quinoyi, a name stronjjly objedlcd 
to bv Herzelius, as conveyin>; a wrontj impression of the 
nature of the body ; he proposed in place of it the name 
quinonc, by which it is still known, bar as this body 
vvouid seem to be removed from alizarin, yet it is the 
study of its propcrtict which led to the aitificial pro> 
duAion of alizarin. 

Some years afterwards Wiihler also examined the 
decomposition of quinic acid; he prepares aj^aiii this 
<liiinc)nc, and follows cxa(ftly the process described by 
Woskrensky : lie states th.at, u ith rer;.Trd to the properties 
of this remarkable body, he has nothing particular to add ; 
ho\vcvcr,1ic proposes a different formula for it, and dis- 
covers and describes other bodies allied to it ; among 
these is hydroquioone, CgH^Oj. Laurent afterwards 
shows that the formula proposed by W5hler it incon* 
aittcnt with his and Gcrhardt's views, and by experiment 
confirms the former formula for this body. Although 
many other cbcmi-^ts devoted iTuu-h attention to this siu>- 
Stancc, still ita real constitution and relation to other com* 
pounds remaioed long unknow n. Thus W5hler, Laurent, 
Hofmann, StSdeler, and Hesse all had worked at it, and 
much experimental knowledge with regard to it had been 
aci^uired. One important point in its history waa, fifat, 
the diacovety of chloranil by Erdmann in tg^t, and thMt 
HoAnaan emwlng that by heating quinone wkh potaaife 
chhnate and hydrochloric acid,chlotanii conld be obtaiaed 
from it'— (hat| fn faA, chloranil waa itidaooe in which all 
the hydtogea had been replaced by chlorine. Perhapa 
the moat general impression among chemists was, that in 
conttittttml it was a kind of aldehyd ; certainly its 
definite place among chemical compounds was not known. 
Kekul^ suggests a rational formula fur it; but it is to 
Carl Grx'bc that we owe our knowledge of its true con- 
stmition. In 1H6S he published a remarkable and very 
able paper on the quinone f;roup of c(mipounds, and then 
(list br()iii;ht forward the view that quinone was a siib- 
siuution derivative of the hydrocarbon benzol ICiMt)- 
On comparing the composition of these two bodies, it is 
seen that the quinone contains 2 atoms of oxyi:cn more, 
and 2 atoms of hydrof;en less, than benzol ; and Or.The, 
from the study of the decomposition of quinone and from 
the compounds it forms, siif^gcstcd that the 2 atoms of 
oxygen form in themselves a s^ci'ip ^^hich is divalent, and 
thus replace the two atoms of hvdro<;cn ; tins supposition 
he very forcibly advocates, .and shows its simple and 
satisfaelorj' application to all the then known readiions of 
this body. This suggestion reaily proved to be the key. 
not only to the explanation of the natural constitution of 
quinone and its aerivativca, but to much important dit- 
covery besides. 

At this time quinone seemed to stand alone, no other 
similarly constituted body was known to exist; but what 
atrikingly confirma the coneAnett of Gratbe't viewa, and 
Indicatea their great value, ia that Immediately be ia aUe 
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to apply his lately gained knowledge, and to show how 
really other analogous bodies, otbtr qutnoncB in fa<ft, 
already exist. He studied with great care this quinonc 
•cries of compounds and the relation they bore to one 
another — the relation the hydrocarbon bcnz^ bore to it* 
oaMiied derivative qninone, and its rclatloa to the clilo- 
tine Bttbititiition'ModtiAe derivable Ahmr it. At once tliia 
aeems to have led Gziebe to the eondneioa that anotber 
each ceriea abeady existed ready formed, and that its 
menbeia were wdl known to chemists— that, to faO. 
oapbthaiin (CioHg) was the parent hydrocarbon, and that 
tlw GhhHiDKynaphihaljn chtoride {CtoH^S-\iOx) and the 
pereMoroaynapmhalin chloride (CiuCUO,) were really 
chlorine substitution-compounds of the quinone of this 
series, correspomling to tlic biLhlnroq-.Knonf nnr! to clilor- 
anil — that the chloroxynaphtli.ilic n^nJ, C , II^CIi 110)0^, 
and the perchloroxynapluhalic atid, Ci,iCl.-i 1 10 lO^, ali 
compounds previously discmcrcd by Laurent, were really 
bodies belonging to this series — and, further, that the 
supposed iiiuincr of ali/arin discovered by Mariius and 
Griess was really rcl.ited to this l.ist compound, ha\inj; 
the composition C,oil5(HO)Oj. Further, he w is ahic to 
confirm this by obtaining the ouinone itself of ifiis sltIcs, 
the body hnving the formtila C,nHf;,f0.1", com.uniriL; also 
2 atoniK less of liycir();;en and l atoms more of oxN gcii 
than the hydroc.irhon naphlh.ihn ; .Mid to this body he 
fjavc the cliaraclcristic name of naph:lu:quinone. The 
chlorine compounds just named are, then, chlornaphtho- 
quinones or chloroxynaphthoquinones, and correspond to 
the former chloroquinones ; and Martius and Gricss's 
compound will be an oxynaphthoquinone : many other 
compounds of this scries are also known. Another step 
confirmatory of ttus existence of a series of quiiyines was 
made by Grsbe and Bcrgmann : as the chloranil could be 
found by treating phenol with potassic chluiaieand hydro- 
chloric acid, and quinone derived from it, they showed 
that in the next Bigher series to the phenol series, vi«., 
with cresol, the same rea&ion held good ; and ty treating 
h in the same way, they obtBined a di- and a tricbloro- 
toluqaiaomc— 

H 



Cfi 



C13 



whicli in physical properties %'ery closely resembled the 
corrcspunditi^ euinpounds in the lower tcriea: OthcrCOn- 
p<]undh have also hccn prepared. 

In the next step we have the application which con- 
neas these series of discoveries with alisarin. Following 
the clue of a certain analogy which they believed to exist 
between the chloranilic acid — 



and the cblofoxynapbthalie acid — 



I - I H.Cl jjQ 



]■ 



which they had proved to be quinone compounds and 
alizarin, believing that a certain similarity of properties 
indicated a ceruin similarity of constitution* Gr»be and 
Liebermann were led to suppose that alixaria most alto 
be a derivative from a quinone, and have the Ibnnttla — 



This theory they were able aftcnvards to prove. The 
first thing was lo find the hydrocarbon from w liich the qui- 
none might be derived. This was done by taking ali/arin 
itself and heating it with a very large excess of zinc 
powder in a long tube closed at one end. A product r'is 
tilled over, and condensed in the cool part of the tul c 
On colleding it and purifying it by re-crystallisation, they 
found they had Ontanew Piibstancr, but a hydrocarbon 
disco\crcd as long ago as iS^a by Dumas and Laurent, 
and obtained by them from tar. They had given it the 
formula CmHm; and as apparently tt thus eortnined once 
md a halt as many atoms of carbon and liydrogen as 



naphthalin did, they natncd it paranaphthalin. After- 
wards Laurent changed iu name to anthracen, by which 
it is Still known. Fritxche. in 1857. probably obtained 
the same body, bat g»ve it the formula C,4H„>. Andeison 
also met with it in his researches, established iu com- 
position, and Ibnned some derivatives from it. Limprich 
la tMA showed it could be formed syMbMically by 
heatinz benzol chloride (C;H;Clj with water; and 
Berth^ot has since proved that it is formed hf the 
adion of heat on many hydrocarbons. Tbis first step 
was then complete and most satisfaAoty ; from alizarin 
they had obtained its hydrocarbon, and this hydrocarbon 
was a body already known, and with such marked 
properties that it was easy to identify it. But would the 
next rcqtiircmciit he fulfilled ? would it, like ljcn.!ol and 
naphthalin, vitld a quinone ? The experiment had not to 
be tried; for whcH they found that nnthiacen was the 
hydrotntbon formed, they recognised in a lH>dy already 
know n the quinone derivable from it. It had been pre- 
pared by Laurent by ihc adion of nitric acid on anthracca, 
and called by him Anthraccnuse ; and the same sub- 
stance was also discovered by Anderson, and called by 
him Oxantl-.racen. The comj-oMtion of this body was 
proved by Anderson and Laurent to be Ci4H80i. and 
thus bears the same relation to its hydrocarbon anthracen 
thatquinnne and naphthaqiiinone do to their hydrocarbons. 
Gr»bc L:avc to it the systematic nan-.c of Anthraquinone. 

We have then now three hydrocarbons—CeHp.Cif Hj, 
and C14H10 — differing by C4H2, and all forniinj; st.ining- 
points for these different qiiinnnc sericB. Anthraquinone, 
a^ed upon by chlorine, ^a\c substitution-produAs such 
as might have been foretold. It is an exceedingly stable 
compound, not aded upon even by fusion with potassic 
hydrate. Bromine does not adk upon it in the cold, but 
at 100° it forms a bibromanthraquinone. Other bnnioS 
compounds have also been formed. 

Now, if the analogies which have guided them SO Gtf 
still hold good, they would seem to have the mesai of 
forming alizarin artificially. Their theory is that it il 
dioi^aothraquinone— 

and if so, judging from what is known to talce place with 
other quinone derivatives, should bo formed from this 
dibromanthraquinone on boiling It with potash or soda 
and then acidulating the solution. They try the ex- 
periment, and describe how, contrary at first to their ex- 
pcifiation, on boiling dibromanthraquinone with pota&h 
no change occurred ; but afterwards, on using stronger 
potash .-.nd a hirihtr ivr ipcr.,turc, th.cy liad thesatisfailin n 
of sctini,' ;!,t Ihiu jI Imle by little lecome of a vickt 
celiii;. llii^ sho'As tl;e formation of alizarin. Aftcr- 
warti.s, < n ai iduyui^ tl.is solistion. the ati;rarin separated 
out in \ellu A sh flocks. On \ olat lismc; it tbcy get it in 
crystali. like those obtained frcni ir.addrr; on oxidising it 
with nitric acid, they ptt phthihc acid; and on pre- 
cipitating it with the ordinary tiioidants or other metallic 
solulious, they get compounds cxadtly comp.irabie to those 
from the mtiu.iI proditfl. Every Dial confirms their 
sticct I ; sn. foihn'. 11'.;; jnucl'. t l.r; ■? el ical ccnsi-Jc rat ii ink, 
they !ki\i! Van led to ilie d.isciAcry v\ tlie mean* of 
artifit i.ill> loriTiing this inij L ii.int (/r^;ainc colouring 
matter. A special interest niuHt alw.tys attach itself to 
this discovery, for it is the first instance in which a 
n.ntural organic colotiring matter has been built up by 
artificial means. Now the chemist can compete with 
natirrc in its produ&ion. Although (he first, it is a safe 
predidion that it will not long be the only cne. Which 
colouring matter will follow next it is impossible to say; 
but, sooner or later, that most interesting one, scientifically 
and prn<5lically indigo, will have to yield to the scientific 
chemist the histOiy of ils produdkion. 

Returning for a moment to the perceotass cooipoiitiOD 
of aliaarin, now that wc know its constltutTon. its formula 
is ettablisbed; and on comparing it (C. iTrvO^) with tO 
the dilfotent fomulm which nave oeen proposed, we ste 
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that the one a«1vocatcd by Schunck wns most neitly 
corretft — in fad. tliat ii dilTers iVuiii u only b\ 1 atixiis of 
hvdro;^n. It is nut \v:tlu,uit interest to note :I:.it the nevt 
most important colourinL; matter in iii;idiler, pjrnisrin, 
which so pertiii.ncioa*il y iullou s .tlizarin, is in constitution 
▼cry nearly allied to it, and is aUo an anthraccn derivative. 

Scientifically, then, the artificial produtftion of this 
natural produi^ was complete; but the pra^ical question, 
Can it be made in the laboratory cheaper than it can be 
obt^ned from the root? bsd yet to be dealt with. The 
raw material, the anthraccn, a by-producfl in the manu- 
fadlure of coal-^as, had as yet only been obtained as a 
cheniicAl curiosity ; it had no market value ; its cost would 
depend on the labour of separating it from the tar and 
the amotint obtainable. But with neard to the bromine 
necessary to form the Ubraounuiimqainooe it was 
diffiercnti the ue of «tich an expensive reagent would 
preclndA the ptoeeN bcoomiag a oianiiibfturing one. But 
couUl BO chnqm icannc be wMdl«jdac« oftbe bromine, 
Mid fhnt cfown tbit dicootmjr bjr otuMig H m a mania- 



IkAnriiig procMa ? ft wM mr countrynna Mr. Perfcin 
who first showed how this cosld be doMi and has since 

proved the very praAicat and important nature of his 
discovery by carrying it oat on the mannfaAuring scale. 
The nature of Perkin's discovery was the forming, in 
plAceof a bibromanthraquinone, adisulphoanthraqainonc ; 
in a word, he used sulphuric acid in ['bee of bronimt, 
obtainin!^ thus a sulpho-acid in place o'. a bromine sub- 
stitution-compound. The properties of these sulpho- 
acids, Containing the monovalent group HSO3, w.'iich is 
the cquiv;ilent to the atom of bromine, is that on beinj; 
bv'ilcl with an alkali they .ire decomposed, and a corres- 
pondins; a!k.i!inc 'alt formed. ThuK the ch.m^'e from tlic 
anihrac)U!none to the alizarin was elTeAed by boiling it 
with sulphuric acid. \t a hi^ tampcfattua it diMolves, 
|)ccoming a sulpho-acid — 



I HSO3 

and then the further changes follow, as t)iey did with the 
bromine compound. The sulpho-acid boiled with potash 
is decomposed, and a potash salt of alizarin and polassic 
sulphite are formed ; acid then precipttatet tbe altiann 
a* a bright yellow substance. 

WbUe Perldn was carrying on theio iMeaietMS ta this 
eoantry, Caro, Grxbe, and Liebermann were carr>-ing on 
aomewhat similar ones in Germany ; and in both countries 
liave the scientific experiments developed into manu- 
feAiiring industries. My knowledge extends only to the 
English manufaAoiy ; and if any eacnse be necessary for 
having asked your attention to^ay to this long history of 
a sia^e snb»taiice» I think t must plead tin existence of 
that maonbdofy as my excuse ; for it is not often that 
purely sdotttifie itaaaten ao rapidly enlminatea in great 
praaical undertakingis. Already baa the artificial become 
a most formidable opponent to the aatanl noduft: and 
in this struggle, already begun, there can be no doubt 
which will come off victorious. 

In the manufaftory is rigidly carried out the exaA pro- 
cess I have already described to you. In tar there is 
about t per cer.t of anthracen; this, in a crude impure 
state, is obtained from it by '.he tar-distillcr and ^ent by 
him to the colour works. Here it is punfjed by pressure, 
by dissolving from it many of its impr.ritics, and, lastly, 
by volatilising it. Then comes the coovcrsiun of it into 
the anthratpiinone by oxidising agents, nitric or chromic 
acid being used, tlicn the t'timiationof the sulpho-compound 
by beating it witli sLdphnric acid to a tempcfature of about 
260° C. The excess of acid present is then neutralised by 
the addition of lime, an 1 tlie insoluble calcic snSpliatc is 
filtered off. To the fihcrcd liquid sodlc carbonate is 
added, and thus the calcic salt of tbe tvlplMHIcid is 
changed into tbe sodic salt— 

( (Oa)" 
CtoHcjNaSO^. 
iNaSOj 



This is afterwards hcatciJ ty about 180' C. with caustic 
sod.t, thus decoinpoMii^ the sulpho-acid and iorming the 
soda salt of alizarin and the sodic sulphite. '1 he alizarin 
salt so formed remains in solution, giving to the liquid a 
beautiful violet colour. From this solution sulphuric acid 
precipitates the alizarin as an orange-yellow substance. 
It is allowed to settle in large tanks, and then is run, in 
the form of a yellowish mud, which contains either 10 or 
15 per cent of dry alizarin, into barrels, and is in tUt 
form sent to the print-works, and used much in the saaae 
way as the original ground madder was used. 

The alizarin mud, as I have called it, contlJnlag but 
10 per cent of diy alicarin. is equal in dyeing-power to 
about 8 times Its weight of the best madder, and is the 
pure sttbttanoa raqmred Ibr the dveini^ ia place of a 
complicated mlatme containing certain constituents which 
have a positively iiyufioiM eflhft on the coloara oradtieed. 

Tin teientiAc knowledge and energy which Mr. Perfdn 
has bmught to bear on the manufafture of thia coloiKiaf 
matter seem already to have worked wonder*. Ilia die- 
mand and supply of artificial alicarin are increasing at a 
most rapid rate, and yet the manufadure of it seema 
hardly to have commenced. The value of madder haa 
mkich decreased; ,ind in fad, judging by what occurred 
in the vcar of revolution and commercial depression 
when the piice of madder fell for a time to a point 
.It v. hich it was considered it would no lotij^er remuti : r ^ c:- 
the i;ro'.\ers to produce it, that point has now been a^aii. 
reached, but certainly from very different reasons. Last 
)'ea:' arlthcial aliirarin equal in value to about one-lourth 
of the madder imparted into lin^land was manufactured 
in this country. This year the amount will be much 
lar^;er. . ' . . j 

Thus is growing up a ;;rca'. industry, which, far and 
wide, must exercise most important efTcds. Old and 
cumbrous processes must 'Xwe way to better, cheaper, 
newer ones; and, lastly, thousands of acres of land in 
many different parts of the world will be relieved from 
the necessity of growing madder, and be ready to receive 
some nev.' crop. In this sense may the theoretical 
chemist be laid even to bava tncreaaad tbe boundaries of 
the globe. 

ON THE ENEIUilKS OF THE I M PON DURABLES, 

WITH ESFEUAL REfBRENCE TO TUB 

MEASUREMENT AND UTILISATION OF THEM.t 

By the Rev. ARTHUR RtGG, M.A. 
(Coatioued ((uni page 141.) 

Lecture IV. 

The Entrgy of Affinity, specially with rtfttmtt ft» CtfMll* 

deratiiins for tli- >L ,ti'irt »u <it iviil Utithntxon of it. 
The enctf-y cjf aftimty assuiiics many Pioltan forms, 
cmhracmg facts in very opposite phases. At one time it 
seems to hold elemental matter in adamantine chains .10 
firmly that no appliances, such as heat cr light or elec- 
tricity, can undo the b'^nds ; at another time there seems 
to be a repellent power of ahin.ty (coniradictory though 
the expression may soundj s ) mlluenctnf;, that though 
every facility for voluntary combination be presented, yet 
none of these inducements acomplish this combination. 
For example, the oxygen and nitro^^en in the atmosphere, 
which for all. general purposes may be said never to enter 
combination whilst acting as atmosphere. .Vgain, oil and 
^•ater— neither shaking nor heating can cause mixture, let 
alone combination. This repellent power is utilised in 
vitality thus: — The fluid which lubricates the eyeb.-»ll 
would continually pitss over the edges of the lids, and so 
run down the cbccfcSi were there not glands upon the 
edge of tbe li ds that Stcrele a ver y liltle oil, J>y 

* Oaliwist of thi» inonlh (September) the Value of maddef.rools 
in Fneee was 14 to x6 foaocs i^r 5" kiloerttnincs. The average price 
la iliS was ar, tot la Jane and Jalr o( tliM year It wm m fraact. 

* 1teCaaiOTUAsns,deli«cicdbiiH«thtSeclrty«fAits. 



Digilized by Google 



154 



Energies of the Imponderables. 



fCtiruiCAL Kiors, 
I Sept. 19, 



virtue of this "repellent affinity" the ordinary fluid is 
confined to its appointed cli.mncl. 1; ;l; ^ fluid be ex- 
c^^sl\'^■, the Oily boundary is overflown, aotl tears trickle 

On rclcrcnce to the di:iL;ram on the wall, it is elated 
that the energy of atTinity is manifested in mechanical 
aiflion, and it is prob.ihiy the scurce of the mechanical 
power utilised by men for manufacturing purposes. We 
find affinity operaiinj; under all circumstances in which 
the charadcr of a resuliin>( compound is ditTerent from 
tliat of the elementary bodies which constitute the com- 
pound. AtTinity may be &aid to be kmctic when con- 
verted, and potential wlien in molecular relation. In 
other words, all the inuletuies of one body are somehow 
or other related by aiunny to the molecules of another 
body, either direAly or indireAly, when atates of change 
are occurring. Under these circumstances, until the new 
OMlecular relations are called forth, there is potential 
energy ; as these are brought about we get kinetic energy. 

The term " Affinity," as employed in this course of 
leAures, needs an explanation. As a term in science it 
is fairly derived from that sense in which it ought to 
be uaed in conversation or ordinary writing. The word, 
when properly applied, ii in reference to those connec- 
liraa which a marriafe may have cauUtahed between the 
relative* of the «v«dded pair. Prkf to that in«crfage there 
were no relttioaahipa { after it, velaticMMhipa ntcr by 
affinity. The relative* of tlie huabaod ere cemuAed to 
lum by cootMiniioUy, to ere the relaMvee of the wife to 
her, but after tpe marriage theae two *et* of rdative* are 
conaeAed each to the oUwr ligr aiBaity. This distindion 
nakei dear that affinitie* are regarocd only at Iwtween 
different bodies. No affinity can exist between le*d and 
lead, or between oxygen and oxygen. As in social life, 
the legal relationships resulting from aftinily and con- 
sanguinity are very different, so in science life the atoms 
which constitute the elementary parts of a simple body, 
and the molecules which constitute the elementary part» 
of a compovad body, are tied together in bonda of diBetent 
kinds. 

Between atom and atom, or molecule and molecule of 
a like nature, there are no afliniites. True, these are 
held tofjcther, but it is by what is sometimes called the 
force of coliesion. If atom or molecule of ortts nature is, 
thus unchanr;('il, held to an atom or molecule of another 
nature, then the bond i* one of adhesion. If, for e5f- 
ample, these two plates of smooth ^lais be slid one over 
the other and pressed together they cohere. H gum he 
droppi- 1 on one and the other pressed upon it, they then 
adhere. Water adheres to many substances of very dif- 
ferent constitution. 

To cohesion we are indebted for the strength of solids. 
The cohesive force operates, but in marvellously different 
degrees, in ice, water, and steam. To adhesion we are 
indebted for those unions efTeAed by cement*, &c. With 
the inlcnsity of theae two subiidiaiy ageata in the work 
of affinity thia leQure ie not concemed, although they 
perform no unimportant parts. 

Between affinity, if used as a term in physics, and if 
used .-IS a term in chemistry, there ia thia cUstinAioa 
Students in physics might classify cobeaion and adheaion 
•a braoche* of affinity. Student* ki chemistry would not 
admit the tnm (affinity) aialeia the composing elements 
aikcr the inllnence of affinity have vndergooe inch a change 
a* to obliterate all trace* of the originala. Hence the 
phrase "chemical" affinity, that, by the prefix "chemical," 
excluding the physicist's view*. 

An exp«rimcntal illustration may make clear the use of 
the terra "affinity " by the respeAive students in physics 
and chemistry. 

Here arc two solutions, the one of gum dlsfolved in 
water, the other of camphor dissolved in spirits of w me. 
These two are respedlively mixed, nevertheless there is in 
reilh.er ^ atic any Lhi i:i:cal attinity. If we .idd pure spirits 
of wine to the mixture of guin and water, we sltould 
deatray what tbe pbyaidst might call the affinity, hnt 



which the chemist does not admit to be such. On tbe 

other hand, if we arl 1 water to the solution of camphor 
we destroy the niixtme there ; a separation takes place, 
and m one case the ^um, and in tlie other tiie camphor, 
is prct.pitattd. The term "' at'linity," applied to ihc 
unions thus separated, would not tt> a phybicist sccni im- 
proper; the chemist would not permit the use ol tins 
word. It is in the ch?mist"s sense that the word is used 
in the phrase "energy of alt'inity." He distin;;uishcs 
tlius : — the term "combination ' is applied by him to 
the results of attinity, and to that which has Just been 
described as a phenomenon ia |^yHc* the diemiat applicn 

the term " misclure." 

These preliminary distinctions prepare us for an expla- 
nation of what we are to understand by those afHniiies 
whose energies arc to be considered. Used m a chemical 
sense, af)iaity is that power which influences bodies dis- 
similar in composition, i: ind character to combine. 
The consequence of this union is tbe formation of new 
compounds, which mayor may not be diaaimilar in colour, 
form, and every fashion, to any of the composing bodies, 
which may or may not be poeaeaaed of properties and 
characters th.-it are not even traceaUe in tbe originala. 
'I'hesc cotnpound bodies, thus unlike their progjenilora, 
also establish relatioaahip* of affinity, and w« are aooB 
aurrounded with nnmerott* compound*, to diverse that all 
trace* of the oliginala are to oidinaiy appichenaions to* 
tally obliterated. 

There i*, however, amongat theae bodie* a hind of dan* 
ship or caate. almilar to that amongat the people of India. 
Thua, aimple or elementary bodies eommw only wkli 
simple or elementary ones ; compound bodies only with 
compound ones. 

l-'or example— Oxygen, which is a simple body, enters 
into the alliance of affinity with the metals, which are 
also simple bodies. 

Here is some pure metal — lead — in a state of very 
nuiiuie subdivision. It is enclosed in an air-tight gUss 
tube. This lump t(f lead is exactly the same material. 
The difference in. that in the finely subdivided metal in 
the glass tube combination with oxygen will take pLtce 
the moment it is exposed to the air, so thai the atoms of 
lead which are soon to be shaken out are braaght into 
contact witli the oxygen — atom with atom. 

Thus, on breaking otT the end of the glass tube and 
shaking out tlic contents, you see tlie black (larticles. as 
t I' , 1 .1 1 1, glow with heat, o win;; to tlieir r.ipid combination 
with the oxyrcn of the atmosphere. Here is a case of 
afiiiilty, consequent on a state of subdivision - a case of 
aftinity ptoper. Mr. Wills, who most kindly this evening 
gives us the benefit of his chemical knowledge and expe- 
timental skill, will now show you how strong is the 
aftinity of oxygen for the steel blade of a knife ; when 
heated and placed in a stream of oxygen the ignited par- 
ticles of steel in the blade rapidly burn away. The same 
thing happens if a atream of oxygen is direiAed oo any of 
the simple metds When raised to a red heat. In a hollow 
on this tile are aome iron nails ; by directing a stream of 
ignited hydrogen in oxygen upon them, the affinity is so 
strong that they not only melt but boil, and the eballition 
is *o powerful that a brilliant ihower of molten metal is 
scattered around. Similarly, a piCC* of xincwben ejf need 
to oxygen is rapidly consumed. 

But when we deal with acids which an compoanda, 
they do not ally themselves by aftinity with the simple 
meub, hot nnly with the oxides of the metals, which, 
like themselves, ate compound bodie*. 

The range of the energies of afTinities is very great. 
I For example, oxygen and the metals. Oxygen can with 
' difficulty be induced to unite with gold and platinum — 
hence these metals do not tarnish in the air ; with sodium 
and potassium the allmities are so stronj; that the union 
I is rapid enouj^h to j^enerate both lij;ht and heat, tithcr 
to facilitate or prevent sulIi union, and so promote or re- 
tard the energy of afhnity. has led to the adoption of 
\ vafioos ooiDponad*i under the name of flwice. 
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It naj be well to explain that to thi« energy of nfiSnity 
wc my ha said to owe the variety which the canb pos- 
acnea. Reduce Jtt conpootida into tbeir elenicMe. and a 
«aBi|ilc of cacli of kll ot wMch the trorld it made might 
be wreaged on this table. Tbeie are nowoaly 63 reputed 
•loflaenta : from tbe aflinities amongst these ^, whether 
taken hf twosi, or threes, or fo«S| Or aoore, cvetything it 
made* Indeed, iVd'!)* af the eaiih ie made of 13 cle* 
nents ; the mathematician's calculation it an easy one 
which could tell the number of articles that might be 
formed by combining these 13 by twos, then by threes, 
then by fours, and so on to 13. There would thus, out of 
these elements, be K191 dift'crcnt compounds. This number 
is very naturally increased from tlic operation of Nvhal 
may be called the law of combination in multiple and 
sub-mu!'.iple propoitions. Allowing another 8:91 for these 
multiples and sub niultiiiies, there would be iti the world 
composed of tht^-f 13 elements 16.382 aiticUR. Such a 
calculation as this is exceedingly simple, and the m.-ithe- 
matician would say ir.us-t be corre^i. AfJimty, l;i)\\c\cr, 
enters with a "\cto.'' It claims the right to dctcni.ir.e 
the nature of any cnnibinatit.n or nt of combinations, 
and in the exerci!-e ot' this claim the chatader and con- 
stitution of the combining elcir.tnts are completely 
altered as to l ave lost all obv:ous tra;c of ihcir original, 
and, Iherefoie, vsi'-en the conibir.alion by threes lakes 
place the result does not partake of the character of any 
one of the componentg. This change of chara<fler is 
what the mathematician's calculation does not reckon 
upon ; indeed such a calculation is based upon the phy> 
ticist's interpretation of the wovd affinity, and it ignores 
the chemist's views. 

The problem which is now before us is to define a mode 
of measuring the transformations in every shape introduced 
by affinity amonst these thirteen elements ; a problem very 
simple, as thus stated, but wondrously complicaledt— in 
CaA only capable of an approximate or infereatlal BOlatiORi 
which IS. praAically, no solution at all. 

In a htMnely way this dilBculty may be illustrated 
within the walls of many a bouse. Aesomc the teaJdeots 
10 lie a father and mother and thirteen children. Who 
can ten Iho conhinationa consequent upon what may be 
called the matnal aSnitict existing amongst these thirteen 
children 1 Even from day to day the stability of that 
family cannot he ensured. The combinations of twos and 
threes, which yesterday gave promise of petmanency, it 
to-day dissolved, and these molecular children form otiier 
alliances. This microcosm of a world is under the in- 
fluence of new feelir,;s. changed tastes ; indeed it pauses, 
with more than electrical rapidity, frcni a s iiminer- like 
happiiieSiS to a wintry clcnm — fioni a peaceful calm to 
lurid flashes — sad for^Li l :i ■■, of domestic ftoims ! 

Well, amongst the inir.iiies of the tliiitctn tirrcstrial 
rlcn.eiits similar changes and n-l.-itions arc irdiiced. 
Whilst ve maybe able to tell with utieiiir.;; exactitude 
how any tuo may a6, if left to settle thcmsclvrs under 
the fcle influence of their dual affinities, when three or 
fonr, or oMrCi cone together, certain perplesity resnlta. 

(To be continued). 
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Scienlific Handicraft ; a Descriptive, Illustrated. and Priced 
Catalogue of Apparatus, suitable for the Performance of 
EUmentary Experiments in Physics. By J. J. GR!FFt;4, 
F.C.S. Vol. 1. : Mechanics, Hydrostatic-. Hydro- 
dynamica, and Pneumatics. London: }. J. Griffin and 



lloaT of our readers are familiar with Griffin's " Chemical 
IIaodicraft,'*aworii which is at once a trade catalogue 
and, to tome extent, a trvatiae on chemical manipulation. 
The hooh befofe ua ia an extenaloB of the same idea to 
other departments of experimental icience. tt mtast, 
however, be noted that the mem trade department ia 



much less prominent than in " Chemical Handicraft," 
whilst the amount of information on the use of tka 
various pieces of apparatus and the principles they ilitit- 
trate is much enlarged. We have no doubt that the work 
will be found very valnaUe both to teachers and atudenta 
in enabling them to aeledt without loss of time thepreeiao 
articles tbNr may require. In looking over thedesetip- 
tSons and ngutet of specific gravity bottles, pipetter, 
burettes, &c., we cannot help expressing a wish that the 
" septem " may at an early date ditappear both from 
graduated apparatus in the laboratory and from the pages 
of scientific manuals. We ask further, — is it beyond the 
power of scientific men to agree upon some one standard 
graduation for hydrometers, both for liquids lii^hter and 
for those heavier than water? If the Continent has the 
advantaf;c ovei IviiKland in the simplicity of its weights 
and measures, it falls behind us in ancjther rcfpect. owing 
to the number and complexity of its hydiometric .scilcs. 

Wc presume that the volun.e before us is tiie first of a 
series which will doubtless embrace all the other depart- 
ments of physical science. 



LiUsirii oil PraiHial Pharmacy-. By Barnard 1. Proctor. 

London: J. and A. Churchill. 
The increasing dcn;anij for scientific instnid^ion, about 
which we hear so much, is not aluays of that tatigible 
nature which leads to permanent results. Those who 
come forward to meet it olten find it vanish away. Of 
this our author gives a somewhat pathetic instance in his 
'* prefatory letter." About a dozen yea is a^o, in conse- 
quence of a local movement, he accepted a Icdureship on 
pharmacy at the Newcastle Pharmaceutical School. 
"Tbe attendance, at first satisfaAoi^, gradually dimin- 
ished till, during the third yearof the school's existence, 
I had the honour of reading a paper on Sulphur, and per* 
forming the experiments inillustration, before an audience 
of mM." Who that has ever accepted the hononiy chair 
in any branch of physical science at a Mechanics' Insti- 
tute, or any similar body, has not to tell of some analogous 
experience? Such results wound our vanity, Indeed; hot 
they do something more. They convince va that a long ' 
time must elapse, or a radical change ensue, hefere w« 
can hope to overtdce oqr oompetiton on the other side of 
the North Sea. 

From this abortive pharmaceutical school, and from the 
pharmacy leAureship subsequently appended to the New. 
castle Medical College and held by the author, has sprung 
the present work. Mr. Barnard modestly proclaims hirr* 
self as j-till a student rather than a teacher, and apoloj;i;<:s 
fi r the want of uniformity in thcrmometrical scales, 
weiv'.hts, and measures, cqui\alcnt nun^beis and nomen- 
clatures made use of. Nomenclatures ha\e, indeed, 
become so numerous and complirated. th.'it a diction.ii \- 
of chemical synonyms would be of no trifling utility to all 
who have to make themselves acqnaimed with chemical 
literature. 

The work before us contains sections on the principal 
chemical operations pradised in pharniacv ; on the 
various classes of otTicinal preparations ; on dispensing 
and reading prescriptions, ilJustrated with lithnf;r.iphed 
fac-similes of n-cdii al kako^raphy ; on qi:alit,i;i\ e and 
quantitative testing, and on the pharmacy of special 
drugs. Each scLtion concludes w ith a brief summarj- or 
recapitulation, and questions for seif-cxamination. The 
various processes are carefully and clearly dcsciil>ed, with 
indication of niceties important to success, but which the 
student mi^t otherwise overiook. We might instance 
the Icfturet 00 precipitation, ciystatlssation, diffusion, and 
dialysis, as happy Specimens of the golden mean between 
the diffuseness that encumbers and the brevity that per* 
plexes. The author contrives, in passing, to point out 
not a few prevalent errors both in siandanl works and ia 
vagne professional opinion, whilst the only daw wbidi we 
have deteAed is tbe Btatamcnt,r^robatly a typonaphical 
efior.—tbat tbe w^kvU of aatiotony treated with strong 
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hvdrocliloric acirl evolves sulplnirfttrd hydro^^ci;. The 
illustrations ate mur.trous and aj i rui In t a more 

complete index %s'ould have been iicnclkiul. Altogether 
we must pronounce the work a good specimen of a treatise 
on chemistry as applied to « special art. and as such \vc 
can recommend it to pkmnaaceutical ittldettU ftod to 
pharmacists in general. 



(CniMicAL NtvB, 

, Srpt 15, i!-J. 



COKi-;fc.Sl'OI\DLNCE. 

PREPARAIION OF NORMAL ACID. 

To the Editor 0/ Hit Chtmual News. 
1 fiad the following a very easy and acconte method 
of makiBg » tUDdittd acid, and aa 1 have not Kcn it in 
may of tM booica oa aaalyaiv, perhap* it may be of aowe 
me;— 

Dttttto commefclal HCI wttb tea tiaiee he volnaie of 
water, pau aa exceaa of 8H1 throagb the mixtara and 
boil for a few minatce, allow to eettle, then ilter or 
decant off the precipitate. It atxt to be dietilled until 

r'totlie of the acid has paaied over, aod the dittiliate 
iluted to about to2o sp. gr. 

A piece of Iceland spar (about 8 or 10 grms.) is to be 
accurately weighed and placed itv a flask together with 
100 c.c. of the acid as prepared above. A 

chloride of Lalciiiin tube, filled with pieces cf 
glas<i, is to be fitted to the flask, as in figure. 
A few drojis of solution of litmus (which nuist 
be just blue) is to be poured thiough the 
CaCli tube into the flask. The contents of 
the flAsk must be kept boiling pently until the 
litmus in it turns blup. then the leniains of 
the crystal is to be taken out, washed, dried, 
and re-weighed. The loss in wris'it of the 
crystal indicating the strength of the acid, the 
latter can now be s^tandardised. Thus, as 5 is 

Oto the loss of weight in pramme.s of the crys- 
tal, Ko is 100 c.c. to the number of c.c. of the 
acid, which must be taken and made up to 
100 c.c. As the litmus in the CaCl2 tube 
remains blue, we know that there has been 
tto lose of aeid.-^t am, Ac, 

GSOKQS DUEJtR. 

The L»bor»tciry, Hcywood, 
September 9, 1S73. 



CHEMICAL HOTICES FROM FOREIGN 
SOURCES. 

Omdtr thit htadtng wtU b4 found an entyclofigdic 0/ 
rA/»<>ra{ finfets fablishftf alno»d dnrtng Iht fail wtik, 
with iit'Htaai rf iili luicrf'lxble of advantaftoui abridgmtnt. 
Tht l»o haif-ftarty volumii 0/ thi Chsmical Ntws, mtlh 

MoYa. All tesraes et leiaperstnre si e Ceati|raids,iialtasptltciwis« 
aapnssM. 

Compttt Rtndus Heb4omad0trn4itSSeHe*$ d« PAeotltmU 

dr.i SfiVjiffs, August iS, 1S73. (Continued). 

Secondary Currents and their Applications. — 
ExtraA from memoir by M. Plante. - In studying the 
phenomena of his stecondary couples (formed with pl.ites 
of lead) the author found that the chemical change in the 
eleArodes, which forniB tlie source of the "secondary current, 
is rendered more complete by a primary current being 
passed aItcTr..:ilely in opr"'"'"' riirccftions, and repose 
all!>wed between each double attion. Hy the former, the 
deposits of oxide aie reduced, then recomposed, and the 
dcAfodti are thw luodMed in molecular coattitatiop, aot 



only at the surface, but hy degrees interiorly, giving an 
increasing effect fur vcars. By the iatie; (repose) the 
deposits of oxidised or reduced mct.il .-icquirc a crystalline 
texture and a strong adherence, uluih cuiitnhutcs to pro- 
teA the subjacent deposits tending to form under the 
aAion of the primary current. 'I'hese operations M. 
Plant6 designates the /ormalion of secondary couples. 
A secondary couple with less than half a metre of surface 
properly formed will, when charged with two Bunsca 
clemente, redden a platinum wire half a m.m. diameter 
during tweaty minutes, or a wire ,*g m.m. diameter for an 
huur, without any communication with the primary source, 
and even forty- eight hours after being charged. After 
formation has once been elbdted the eecoadaiy couple 
may b« ebarced by a curteat aAiag aieraye ia but same 
(HiedHon. M. Want* exbibited aa apparatus to arranged 
that, by touching a metallic poiat ia a box ooataiaiag a 
secondary couple, a platinum wire was heated, and Bught 
be used to light a candle, a spirtt4aaqp, «r gaa. Tht 
primary pile consisted of 3 eletaeats of aiac aad water, 
copper and sulphate of copper. The secondary couple 
once charged may give a hundred coiuecoitve lightings. 
With an apparatus somewhat larger one may obtain 
3000 to 4000. This mode obviates many disadvantages 
connedied with the use of matches; and it is vity 
economical, i'or there is no expense conneAcd with the 

secondary couple ; the lead and liquid do not need tencval. 
And to maintain tlie weak current of the primary pJc 
necesi'ary to charge the secondary couple cne has only to 
add some crystals of sulphate of copper; the consumption 
of which is very small comp.ircd with the large number of 
lightings obtainable. M. I'lant^ proposes also to employ 

his secondary couplet fot oleArlc Mlu, and desctibet now 

thi* may done. 

Variat i r 1 i Urea under the Influence of Caffein, 
Coffee, an '. 1 .1. -M. Rabutean.— The author cites bis 
experimen:;. e in 1870 in Opposition to those recently 
made by M. Roux, who consideia tea aad coflee do not 
prevent denotrition of tissues. 

Sit:iung$l>trichU dt-r Kaiitriuhtn Akadtmit dtr 
Wiiitmihtiften, Vienna, OAober, ttf^m 

On Nicotin,^Dr. H. Waidel.— The miUior ehieHy c*. 
amtned combiaatioat of nicotic acid, wMcb was obtained 
by oaidatlon of nieotir. with nitric aod, aod to whidi he 
gives the formula CioHgNaO. The compounda etndicd 

were those with nitric acid, hydrochloric acid, bromide of 
hydrogen, sulphuric acid, hydrochlorate of doable salt of 
platinum, two with silver, aad lime. The platinum salt 
and the lime comlnnations gave beautiful cry^ttals of the 
oblique prismatic system. Dr. Weidel furtlier i omp.ni il 
with nicotic acid another acid obtained from nicotm by 
Huber, by oxidation with chiomic acid, vi/. 1 C&H^N ().. f. 

On Excretin. — F. Uinterbcrgcr. — Marcet regnrded 
excretin as a sulphur-containing substance, with formula 
(^78H|}6SUa. Hinterberger has succeeded in getting it free 
from sulphur, and gives as its simplest formula CjoHjsO; 
which shows a close correspondence to cholesterin, 
C26H44O. But cholesterin is less easily dissolved in 
vinegar than excretin, aad the solution shows in the 
microscope beautiful serteeon ala^aided prisms, while the 
excretin solution forms roand ma^fses. Treated with 
bromine excretin gave a crystallising compoiaad with 
formula CjoMuBrsO ; but the author did aot coccced ia 
prepiriug ehlmide of emtttin. 

Behaviour of Non-Condudling Substances under 
the Influence of Eletflrical Forces.— M. I-. Boltrmann. 
- The author deduced from Helmholtz's theory of di- 
clcdricily that eledric forces may exercise cousideralde 
attraction on a non condudlor simply through dieleArtc 
polarisation ; that a non cot»dudling ball in a homogeneous 

clearie 6dd should be ~^ timet at strongly attraAtd 

at a similar and fosnlaced ctmduding ball aAed on by tHe 
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le force through induA!on; D being the constant of di- I number of vibrations. Another arplication is lo attach 
" " " ■ " ■ ' " small mirrors to tuning forks, and waicti in them the 

image of the rotating cylinder. An organ pipe may be 
also sabmitted toobwrvaticmwitliaid of Kdnig't capralea 
and dancing Jett. 

Heat Bqiiilibiliim ameag Oas Molceutea^Bolia- 
nasD.^^ feagtby laatbematie^fliyaical pa|MM!| ttaatiag 
tbc tabJcA vaoier the mm beada of— (ij Comidcration oc 
oae-atomed ga« .aioleealea ; (a) replacement of imagrala 
with sums ; (3) diffvsion, fridion, and condadion of neat 
in gases ; (4) consideration of several -atomed molecules ; 
(5) the molecules do not make many vibrations between 
one collision and the next] (6) lototioit of equatioil and 
cakuUtion of eutrophy. 

MwUwr ScuHiifiqHt, du Dr. QucineviUa, 
September 1873. 

Theory of Tanning. A. Kemicr. — .\ continuation of 
the important' treatise translated fiom DiiigUr's Poly- 
ttchniichtt jfournal, 1872. 

On Antbiapurpurin.— W. H. Perktn.~A translation 
from tkb Tnmsaehons of the London Chemical 8oeie^. 

On Aaflin Bfakck.— Cb. Laoth.'-^AbstraAs of this 
paper and of thet«ro following have already appeared in the 

Cn^'MicAf. News. 

Wool Dyeing with Anilin Green. — Ch. Lauth, 

Aaion of Hydrochloric Add Qaa on tbe Compomid 
Ammooias. — Ch. Lauth. 

Praeaaa for Determining the Anilin C«ioiini by 
Means of th« Hydiosalphlte of Soda^A. f 



deAricity. In a iirit series of experiments values of D 
ware obtained with a condenser, a battery, and an ele^ro. • 
0Mter for hard gum, sulphur, parafhn. and colophony. In ^ 
a second series the method of experiment was briefly as 
follows :— A ball of the insulating substances was hung by 
m ailfc thread at the ana of a delicate balance whose | 
notiona were indicated by a small mirror. Near this 
snovaMe ball waa a fixed one wbleh could be charged 
flrom a macbiae with either poutive or negative elearicity. 
For the aon'Condaaiiigball aaeooaMaedcondaaingone 
conld be aubstituted. A aecond balaace with oondoding 
ball suspended near the fixed ball served aameastwe of the 
qoantity of eleAricity. Comparison was now made 
between the attraiflions of the non-conduAing and the 
conducing balls on the first balance to the fixed ball. 
Ti'ie niimbiTs f;iven in a table show ho* much more the 
couUuamg ball was attracted than the non-conduding one. 
According to the theory of diele^rics these numbers 

should have the value The values of D deduced 

D-2 

from this are compared with those from the former 
measurement. In some cases there is pretty close agree- 
ment ; in others difference. It was observed that the 
longer the eledlric adlion the more considerable was the 
dtele&ric polarisation. M. Boltzmann thinks his method 
should yield valuable results on the hitherto little studied 
behaviour of insulators in the elcAric field. The author 
further views his numbers In conneAion with Maxwell's 
hypothesis that light and eledlricity are different forms of 1 
motion io one and the same medium. Between the di- { 
eledric constant, D, and the refradive index, 1, of any 

substance. Maxwell obtained the relation s'Dfi, where I This process has been already given in the CHBMtCAL 



is the c 



U of magnetic inJuttiun. This coefficient 



in ibc four aoove mentioned Rubstanccs cannot be very 
different from air, which is taken as =1. So th.it we have 
the index of refraAion e<jual lu the square root of the cun. 
■tantof dieleiftricity. M. Boltzmann accordingly compares 
the i.quarc roots of these constants as found by his method 
with the refractive indites as deterniiiied by W'ullaston's 
method ; and tlie differences are not sufticicntly K'^'^at not 
to be attributed lo unavoidable errors of observation. He 
considers these rcBultB, tliou;:h not SO accurate as to lead 
to the identihcation of iii:ht and eleftlicityi yat furnish 
Strong support to Maxwell's theory. 

Stroboscopic Deteiniinatimi of tb« Pitch of Tonca. 

— M. Mach. — In the apparatus used by the author there 
is a cyhnder which makes three revolutions in a aecond, 
and is divided into five odtaves. At one end of it begins 
10 bands, which, however, become more numerous and 

dense towards the ollur end, bcinj; itierc 3.10. To the 
a.xia (if a syren is fixed a di^c havin*; equidistant radial 
slits of tlie same number as tlie holes in the syren-disc. 
The .surface of the rotating cy linder is looked at throu(;h 
this slitted (iisc, while the syren lone is gradually raised. 
Actordinj; to the stroboscopic prino|>le tlie bands look 
distindt and at rest where there pass before the eye an 
equal number of them and of slits in the disc, if a scale 1 
of numbers of vibration be attached to the cylinder, the j 
namber of vibrations of the syren can be at once ascer* I 
taincd by observing the part corresponding to the disiind 
and still ring of the cylinder. One sees, however, distind 
and at rest, not only the part of tbc cylinder corresponding 
to the number of vibrations of the syren, but also all those 
parts which correspond to the harmonic over tones. Of 
all such parts it is, of course, that one which furnishes 
the smallest number of vibrations that corresponds to the 
vibration-aamber of the syreo. (The author gives further 
details of the apparatus.) The determination may be 



New.s. 

Chemical Guide to the Vienna Exhibition. — A. 
Uauer and J. Stin>:;l. -.\ translation fvon the TrOHtlKtiOlU 
of the berlitl Chemical Sjciciy. 

Determination of Paraflfin in Candles sold as 
Stearin. — E. Donath. — M. Hock had proposed lo saponify 
the sample to be examined with a soda lye, and to salt oat 
the soap formed by an addition of common salt. This 
precipitate carrier down with it the paraffin, which of 
course has not been saponified by the alkali. The whole 
is collected on a filter, washed with wateri or with very dilate 
alcohol, which dissolves out the soap, .tnd dried at 
35° to 40", The paraffin is then dissolved in ether, and 
the solution evaporated to dryness. The weight of tba 
residue shows the amount of paraffin. Donatb bavli^ 
tried this method finds that it is very difficult to remove 
the soap from the filter in tlie cold by washing with water 
or dilute alcobot, whilat if tba aolvent be applied hot, or 
even slightly wamMd* thaiHUvlEn farms an emnWon and 
runs throagb tba Alter. The solution of paraffin in ether 
, is alto a NOW proceN. Haaea Donatb proposes the fol* 
i teariae modification gm». of the sample are boiled 
for haTf>aa*bonrwilh aoo to 300 cc. of potash-lye, specific 
gravity, 1*15, and chloride of calcium is then added so as 
to produce a complete precipitation. If a large admixture 
of parafiRn is suspeded a quantity of carbonate of soda-is 
added to the chloride of calcium, which f^ves rise to the 
formation of carbonate of lime, and renders the precipitate 
more easy to pulverise. The lime-soap with which the 
paraffin is mechanically ei^t.tr) M-^-d is washed on the filter 
with hot water and dried too'. The mass is then 
pulverised ami exhausted in a displacement ap)iaratu» 
with cerosolin (essence of petroleum). The solution 
obtained is evaporated, and the residue after being dried 
at i(K) IS weighed as paraffin. On operating upon known 
mixtures the antbor has obtainea mtUtt conaft to 



varied in accuracy by varying the bands on the paper of 0-3 per cent. 



tta rotating cylinder. The apparatus may be applied to 
other sounding bodies. Thus let a mono-chord string be 
stretched at right angles to the axis of the cylinder ; then 
simple teeth (Zacben) appear where tba sounding string 
fa oppoaita that part of the cylinder indicating the tame 



Determinations of Acids in Oils.— M. Bora^nMli— To 
100 cc. of the oil in question the author adds an eqval 
volume of alcohol at 90 per cent and shakes stongly. The 
whole is then left to settle for some hours, wImo two 
layc^ are formed. Tba oac la oil peiteAly free fiooiacid. 
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The Wax conuioa— 
103 percent 
75 .. 
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ths other consists of alcohol containing the fatty acidit 
and n trace of oil. Of this latter portion 20 c.c. are tskcn 
and timted with n usndard solution of aodn. If teveral 
free fatty acids m pnwot, the cacahttioa ia made for one 
onlv. employing th« Mulvaleot of the one preaent in the 
largest proportion. The remtta obtained are itifSciently 
accurate for praflical purposes. 

Adulteration of Wax with Tailow. - .M. II„>(ly. — 
Wax floats upon alcohol at 2q\ By (UterniiniPK the 
Strength \vhich alcohol must have so that the sample may 
float upun its surface, the quantity of waX OMiy bS CDUDfl 
in a sample falsified with tallow only : — 

When the AIcolNle- 
meter nuikir— > 

29*00° . > ,» 

39-63' 

.. .. 
6087* .. .. 
7r50» .. 

Determination of Manganese in Cast-Irons and 
Steels. — F. Kit.'sscr. — One of ihe main causes of tlic loss 
of manganese tn these iJetcrminalions springs: from the 
employment of too larj^c an amount of acet.\te of soda in 
the previous precipitation of the iron. The author finds 
that in a petfedly neutral solution i grm. acetati; of soda 
suffices to precipitate completely fi grin, of iron in 
500 c.c. of solution, and even in presence of i grm. of 
acetic acid. When the determination of the manganese 
alone is required, he cools the liquid, makes up ita vol- 
ume to 500 c.c. filters ihrottghndrySbertaBddeieiaiiaca 
the manganese in 250 c.c. 

Definition of Bl^Ioaiva Fofea.^M. R. I^adan^ 
A mathemalteal paper on the nwaawement of the force of 
explosive bodiei. 

Means of Comparing Samples of Gunpowder. — M. 
de Tromenic. — The apparatus proposed is a cylindrical 
vessel of cast steel of the capacity of half a lure. The 
sides are 3 to 4 centimetres in thickness. The cylinder is 
closed with a screw stopper pierced by a central channel 
provided with a tap and two lateral orlficcf, into which 
arc cemented two wires from an elcdric apparatus ty 
ignite ih.e charge. It would be useful to fix a thermo^ 
elcftric element in one of the sides of the cylinder to 
indicate the temperature of the gases m periods following 
the explosion. The cylinder is placed in a shect-ircn 
receiver full of water which serves as a calorimeter, and 
which is again enclosed in a trough full of cotton to avoid 
loss of heat. The cylinder is fixed immovably by a 
pressure-screw resting upon the stopper. A thermometer 
measures the temperature to about ^ka^^ o' ^ degree. The 
water is provided with an agitator. 

Heat of the Combuation of Eiptoaive Bodica.— 
MM. RoBx and Sarrav. — matbenatieat paper. 

Pyrometer for the Determination of High Tempera- 
tures.— J. Salleron. — The description of this instrument 
v : l i be oaiatcdligiUe without the acconpanying 

diagrams. 

Rtvuc Univtrtellc d(S Mints, de la Mtlallurfi!e, Jei 
Travaux Publics, des Sciences tt dts Arts Afpit(i»£s a 
I'lnduttrif, May and Jure, i.'<73. 

Chemical Industry at the Vi enna Exhibition. — This 
paper is a translation from the German Catalogue of the 
Exhibition, and is mainly due to Prof. A. W. Hofmann, 
of Berlin. The subjeAs principally treated of are the 
leceat improvementa in the manufaAures of sulphuric 
acid, of soda, of chlorine, of potash, of paraffin, and of 
colouring matters. We extraA the following interesting 
AkQa concerning the Stassfurt and Leopolds {fall potash 
woria:— The chloride of potassium obtained, ranging in 
itienilh from 9S to bu per cent, serves for the preparation 
of aaltpctic, lulpbate of potash, potash, and alum. The 
Mimal yielj it aboat • milUoiB caaiMfii The potaaiie 



manurial salts are mixtures of the chloride of 
w ith different proportions of sulphate of magnesiai 
mon salt. The annual yield is a million and a quarter 
centnera. The produdiion of potash and sulphate of 
potash amounts to fifty thonsaad. Sulphate of macneiia, 
crude and crystallised (Kleseiite and Bpaem aafia), it 
obtained to the extent of a quarter of a nlllioa ceataen. 
Chloride of magnesium, crystaHiaed and faaed. 130,000 
ceotacta. Sulphate of soda, crystalUaed aa4 caldned, ia 
obtained from aulphate of magnesia and chloride of sodiiun 
by double decomposition at tow temperatures, to the ex* 
tent of 150,000 centners. About 400 centners of boracic 
acid, and 700 of bromine are also produced yearly. Since 
the opening of the Stassfurt mines the price of chloride of 
potassium has fallen from ars. to 245. per centner to from 
7s. to Qs. Hiotiiirie up to coil 4SS. lo 518. per kilo; 
Its price is now from 9s. to 10$. 6d. The deposits of 
Kalnez, in C'lallici.i, have only been worked since j86g. 
TlKie .ire found there rich and lieavy beds of sylvine and 
kainite ; below w hich carnallite will probably be discovered. 
The section (.n colouring matters will give the le.ider 
cause for lefleCtion. That England should be obliged to 
import 8000 cwts. of artificial alizarin yearly whilst she 
exports the raw material, antbraccn, is simply a national 
disgrace. That Germany alone produces about one-half 
of tlie anilin colours consumed in tbe world is a faA that 
clashes strangely with OUT nolioBB of flsaaaftdbuiaf 
supremacy. 

Condition of Mining in the lalaiid of Sardinia.— M. 
Sella.— (Continuation.) — Ores of iron, copper, manganese, 
and antinony, and the lignites of the tertiary basin of 
Qonnesa ttKtt been worhed at diHiefent timet, but wftboat 
aocceta. Icon ocas are tolerably abaadaat, capadany the 
magnetic protoxide, which is found in veins and masaeaia 
the granite and the superjacent SilnHan adiiata. Hmaa* 
tite is found in the trachytic formatloo. The princ^ 
copper ore ia chalcopyrite. found in theargillaecaaaacbists 
of the Silurian regions. Some fine specimens of sulphide 
of antimony have been found at Su Snergin, in the centre 
of the island, accompanied by an argillaceous gangue. 
Pyrolusiie is found to a considerable extent at Capo Rosso, 
on the western coast, but of low quality. At Fluniini- 
magi>iore occurs an ore of nickel and cobalt, yielding 
20 per cent of the two metals. The i n it , ofti msp i, 
and the distance from a market, render many of tbe 
Sardinian minafal depoiita praAicaUy wenhlaai. 



MISCELLANEOUS. 



The American Association for the Advancement of 
Science. -This Association held its twenty -second 
annual meeting at Portland, Maine, beginning Wednes- 
day, August 20th. The Officers of the meeting are as 
follows: — President, I'jof. Joseph Lovering, of Cambr-df <• 
Mass.; Vice-President, A. H. Worthcn ; Pcrm.irr ; t 
Secretary, F. W. Putnam: General Secretary, C. A, 
White. The attendance ■ I :i;Linbtrs was large, and a 
goodly number of papers \\ ere jJicsmted. Strictly chemical 
papers, however, uerc few, the deficiency being even mere 
marked than usual. The titles of the papers on chemical 
and closely related subjedls are as follows : — *' On the Silt 
Analysis of Soils and Clays," E. W. Hilgard ; " Analysi<i of 
Mississippi Soils and Subsoils," E. W. Hilgard ; " On tl:e 
Distribution of Soil Ingredients in the Sediments obtained 
by Silt Analysis," R. H. Loughbridge ; " On the Influence 
of Strength of Acid, and Time of Action on the Results of 
Chemical Soil Analysis," R. H. Loughbridge; " Remarks 
on Plate Lime.Glass and the ManufaAure of Glass ia 
General," L. Feuchtwanger ; " The Chemistry of Copper 
Matte." T. Steny Hunt ; " Metaphysical Thcofv ot 
Chemistry vmsu the Atomic," Clinton Roosevelt. Aa la 
former yeaia snbjeAa conneAed with geology m4 aatoral 
hiatory formed toa bulk of the papan. 
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I TRUST (hat the fafts \v))i».h 1 have submitted to your 
consiJcrition may suflkc to shew you how fallacious is 
that matcrialislic idea of Physical Science which repre- 
sents It as leading away from ilic tiiidy of man's noblest 
facdities, and from a sympath.y with his inost elevated 
aspirations, towards mere inanimate matter. The ma- 
terial work of science is diiei;ed by ideas towards the 
attainment of further ideas. Hach step in science is an 
addition to our ideas, or aa improvement of ibein. A 
science M biit a body of ideM ictpeaiDg tbe order of 
nature. 

Each idea which forms part of Physical Science has 
been derived from observation of nature, and has been 
tested again and again in th« most various ways by 
reference to nature ; but this very soundness of our 
matenals enables us to raise upon the rock of truth a 
loftier struAure of ideas than could be eredled on any 
other foundation by the aid of uncertain materials. 

The study of science it the atudy of man's most accu- 
rate and perfea intelleaual MboilTS; tnd be wko would 
know the powers of the human mind must go to science 
for his materials. 

Like other powers of the mind, the imaftnation is 
powerfully exerci&cd, and at the same time disciplined, 
vjf scientific work. Every investigator has frequent 
occasion to call forth in his mind a distindl image of 
•omething in nature which could produce the appear- 
ances which he witnesses, or 10 Irnms a proposition 
embodying some obsorwul relalioo; uai m eau case the 
linage or the proposition is leoumd to be tfoe to the 
M at er ials from which U Je Ibnned. There It, perbspi, no 
aoftt perfcft dementary iUuttration of the accurate and 



me rfoi W Spiejieat of the imagination than the process 
of tonlag w lAa language of synibuk, from concrete 



of thoM admirable general propositions called 
I on the other hand, the contemplation of the 
oroer and harmony of nature as disclosed to us by science 
■applies the imagination with materials of surpassing 

Sandenr and brilliancy, while at the iame time emwidiag 
e widest scope for its efforts. 

The foregoing consiJer.\lions respcflinf; tlie meaning 
and use of scientific work will. I trust, afford us aid in 
considei : v. liat measures oufjiit to be taken in order to 
promote 1;- iJ anccment, and what we can do to further 
the adop-.i' Ti (if such measures. 

Like any oilier natur.tl phenomenon, tl;e growtli of 
knowledge in the human mind is favoured .ind promoted 
by cettain circumstances, iiupedcd or arrested by others : 
and it is for us to ascertain frcim experience wh.it those 
circumstances respe^ively arc, and how th».' favourable 
ones can be best combined to tlie exclusion i '' t'li uilir::-:. 

The best :?ni1 noblest things in this world are the result 
of grad 1 il [ I th, by the free aAion of natural forces; 
and the proper fun^ion of legislation is to systematise 
the conditioiia fliost ravonnible to tbe ftee aAion which is 
desired^ 



I shall consider tbe words ** Advancement of Scieoce " 
as referring to the development and extension of onr 
s^tematicnioirledge of natural phenomena byinvestiga* 
tion and reseattb. 

Tbe first thing wanted for the work of edvaoeiag science 
It a aupply of vdLiqaaUficd worhen. Tbe teeond tMng 
it to piaeo and he^ them under the conations most 
favourable to their cScient ncnivity. The most suitable 
men mutt he fimnd while still young, and trained to the 
work. Now I know only one really efTedual way of 
finding the yonths who arc best endowed by nature for the 
purpose ; and that is to systematise and develop the 
natural conditions which accidentally concur in particular 
cases, and enable youtlis to rise from the crowd. 

The first of these is that .i younj; get& a desire for 
knowledge by seein-^ the value .-ind beauty of some which 
Jie has .acquired. When he has got this desire, he exerts 
himself to increase his store ; and every difficulty Sur- 
mounted increases bis love of the pursuit, and strengthens 
his determination to go on. His exertions are Sieeii by 
some more experienced man, who helps him to place him- 
self under circumstances favourable to further progr^ ts. 
He then has opportunities of seeing ofi^iii.il inquiuva 
conducted, pel haps even of .Tiding in them ; and he Ion<;s 
to prove that he a>i^o can woik out new truthii, and make 
some permanent addition to human knowledge. If his 
circumstances enable him to prosecute s'.ich work, and 
he succeeds in makinf; some new obseivat.ons svorthy of 
publication, he is at once known by thcni to tl;e com- 
munity of scientific nu-n, and employed among tlu ni. 

We want, then, a system w hich sliall give to the young 
favourable opportunities of acquiriii-^' a clear and, as far 
as it goes, a thorough knowledge of some few truths of 
nature such as they can understand and enjoy— which 
shall afford opportunity of further and further instruAion 
to those who have best profited by that which has been 
given to them, and are anxious to obtain more — which 
shall enable the best students to see what original 
investigation is, and, if possible, to assist in carrying out 
some research — and, finally, which shall supply to each 
student who has the power and the will to conduit tc 
searcbeit eU asateriu conditions which are requisite for 
the pvipoee. 

But investigators, once found, ought to be placed fn the 

circumstances most favourable to their efficient aAivity. 

The first and most fundamental condition for this is, 
that their desire for the acquisition of knowledge be kept 
alive and fostered. They must not merely retain the hold 
which th/KV have acquired 00 the geoeral body of their 
science; they ought to etrengtben and extend that bold, 
by aeqairing a more complete end accurate knowledge of 
its doclrines and methods ; in a word, they ought to be 
more thorough studeota than during their state of pre- 
liminary training. 

They must be able to live by their work, without 
diverting any of their energies to Other pursuits ; and they 
must feel security against want, (tt the event of iUnets or 
in their old age. 

They must be sitpplied with intelligent and trained 
assistants to aid in the conduA of their researches, and 
whatever buildings, .appar.uus, .-jnd materials may hO 
required for conducting those res.i'archcs effeiflively. 

The desired system nui«>t therefore provide arranjjc- 
ments favourable to the uiauucnance and development 
of the true r.tudcr.t spirit in investigators, while piuv.t'irf; 

I them with peini.\:ient n^Mns of subsistence, sulii^itr.i to 
enable them to feel secure .ind tr.-iniji:il in work'n;:; at 
science alone, yet not f,ut:ic:etit to ii<;Utrrill--e thc'r iMotivc-i 

I for exertion ; and at the s.-ime time it must giv'e li etu .-J| 

I external aids, in proportion to their wants and powers of 
making good use of ihetn. 

I Now I prnpose to describe the outlines of such a system, 
framed for the sole purpose of promoting rcsrateli, and 
then to consider what other results would follow from 

I its working. 

1 If it should appear possible to establish a system for the 
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efficient advancement of science, which would be pro- 
du&ive of direA good to the connntiaity in other im- 
portant ways, I think yon wilt agree with mc that we 
OBsht to do all that we can to promote its adopiioa. 

Let the taoM intelligent and ttadiona cliifdren from 
evny pciaiiiy achool be aent, fee of expense to the aaoet 
aoeenibta secondary school »r one year ; let th« bctt of 
these be seleAed and allowed to continue for a second 
year, and so on, until the €Kt« of them ha\-e learnt all that 
is to be there tearnt to advantage. Let the best pupils 
from the secondary schools be sent to a college of their 
own selettion, and l;:f 'i : uhiedled to a sirnilnr process 
of .innual weeding; and, iinally, let those who get satis- 
factorily to the end of .'i collcfre curriculum be supplied 
with an allowance sufficient fur their maintenance for a 
year, on condition of their dcvotinf; tlnir undivided 
energies to research, under the inispeiiion of competent 
cuilej^e authoiities, while allowed such aids and facilities 
as the college can supply, with the addition of money- 
gtants for special purposes. Let all who do well during 
this first year be allowed similar advantages for a second, 
and even a third year. 

Each young investigator thus trained must exert him- 
self to obtain some appointment, which may enable him 
to do the most useful and creditable worli of which he is 
capable, while comUniog the eondltibaa most favonnUe 
to his own improvement. 

Let there be in every college as many Pfoleasorships 
and Asaiataotahips in each branch of science as are needed 
fat thie efficient eonduA of the work there going on, and 
lot cveiy Proleflior aod Asaiatant bavo aucb aalaiy and 
Mdt fiuida Aw i^pafttiM, Ac, aa may MaUa bira to 
devtta all hfa powcn Io the of Us poat, mder com- 
dttioos favoonible lo the aneccia of theia dati^i hut let 
each Professor receive also a propoitioa of iba fees paid 
by his pupils, so that it may be hia dtieft intereat to do 
his worIc with the ntjaoat attaiDabla efficiency, and MtmBt 
more pupils. 

Let every college and schoa! be poverned liy an Inde- 
pendent body of men, striving to increase its usefulness 
and reputation, by sympathy with the labours of the 
Walking ttafi, by material aid to them when needed, and 
by Retting the very best man they can, from their own or 
any other college, to supply each vacancy as it arises. 

In addition to collegcii, whicli arc and always have 
been the chief institutions for the advancement of learning, 
establishments for tiie observation of special phenomena 
are frequently needed, and will doubtless be found desirable 
in aid of a general system for the advancement of science. 

Now, if a system fulfilling the conditions which. 1 have 
thus briefly sketched out were once properly established 
on a sufficient scale, it ought to develop and improve 
Itself by the very process of its working; and it behoves 
US, in judging of the system, to consider how such de- 
velopment MM ImproMment wonld come about. 

The thing noat needed at the present time for the 
advancement of acienoe ia a aupply of teachers devoted 
to that obje&'^aen «o canieetgr striving for mote know 
Icdga and hatter knowiedfe aa to be model atvdenta, 
■timnlaling and aaeowsginji tboae arovnd them by their 
exampla aa micli aa by udr taacMng. Young men do 
not piefare tbcoMdvea in any numbera tm anch a 
career:— 

(i). Because the chief Innuences which surround them 
at school and at college arc not calculated to awaken in 
them a li ' in: 10 ; L t . [1 excellence of such kind. 

(a). Ls:.. Lb- ihcy could not expert by means of such 
qualities to reach a poeilioa wUcb WOttld aflord a com- 
petent subsistence. 

I-et these conditions be reversed, to the extent that 
existing teachers have powerful inducements to msske their 
students love the study of science for its own Hake, with just 
confidence that they will be able to earn a livelihood if 
th(\- succeed in qualifying ttiemstlvcs to advance science, 
and the whole tbiiw is changed. The first batch of yoang 
iBTeatlgaieii will be dlipaned anMMg icboob andeollciia 



according to their poweit and aaqnitenents, and wtil at 
once improve their inflaaaM_ npon the pupils, and enable 



them to send up a aocond batcb better trained than the 
first. Thia Improvement will go on increasing, if the 
natarat liBfcca WMCh promote it are allowed free playt 
and the yonth of each successive ynt atto n will hm 
better and more frequent opporttmitiea of nwakening ta a 
love of leading, betto- help and gddanoo in tbdr cflbAS 
to acquire and use the glorious iimeritance of knowkdgB 
which had been left them, better and more nnnKioas 
living examples of men devoting their whole lives to tits 
extension of tin- iL main i f truth, and seeking their 
highest reward in the consciousness that their excrtioos 

have benefited their leUow men, nod aro apfwadntcd Igr 

them. 

A young man who is duly qualified for the work of 
teaching the investigation of some particular branch of 
science, and who wishes to devote himself to it, will 
become a member of an association of men seleded for 
their Tcnown devotion to learning, and for their ability to 
teach the methods of investigation in their rcspe&ive sab> 
jctfts. Around this central group is arranged a frequently 
changing body of youths, who trust to them for encourage- 
ment and guidance in their respeAive studies. 

Our young investigator finds it necessary to study agaia 
more carefully many parts of his subjeA, and to examine 
accurately the evidence of variona conclusions whkh he 
had formerly adopted, in order that be may be aUe lokad 
the minds of his pupils by easy and natural, yet secoit^ 
steps to the discoverv of the general troths which aia 
within their leacli. He goes over his branch of adcacs 
again and again from the fonndatioB npirafdi, atriviag 
each time to present its essential paiticalat* more ckaifr 
Had mora fbrcibly, arranging them io dM ocdar heat t» 
cnlated to stimulate an inqairing mind to refleft open 
tbcir meaning, and to direct its efforts efiisAivcly to the 
discovety of the ^neral ideas which are to be derived 
from them. He is encouraged in these effiorts by tbe 
r^ympathy of his colleagues, and often aided by suggestions 
derived from their experience in teaching other branches 
of science, or by information respeifting dotflrines or 
methods which throw a light upon those of his own 
5ubief\. 

No known conditions are so well calculated to give a 
young investig i! r tl.i closest and strongest i-msp of his 
subjeA of which he is capable as those in u;jtchhei» 
placed while thus earnestly teaching it in a I lege! and 
inasmuch as a thorough mastery of known truths Is 
needed by every one who would work to advantage at tbe 
discovery of new truths of that kind, it will, in most cases, 
be an objedl of ambition to tbe ablest young investigators 
to get an opportunity of going through the work of 
teaching in a college, in order to improve themselves to 
the utmost for the work of original research. There it, 
however, another advantage to nam lo having such work 



to do i for the best way to aaeettaio at any one time what 
addltlona may bo tnadle to a seianec, ia to examine tbe 
.fkOa ndiicb have been diicovacad laat^ and to t o as Hsr 
how far they confirm and extend the establlaibed idcaa cf 
the science, how far they militate against those jdaast 
An investigating teacher is constantly weaving new Ihfti 
into the body of his science, and forming anticipationt 
of new trtiths by considering the relation of these new 

WiicuuLii u..Li.i.(;.itor lias thus got a tiiorough mattery 
of his science and new ideas for its extension, heongbtto 
have the opportunity of turning his improved powers to 
account by devoting more of his time to original research; 
in fail he ought to teach research by example more than 
hitherto, and less by elementary exercises upon known 
fa^ls. If he has discharged the duties of his fir.<;t fo?t with 
manifest efficiency, he will be promoted, eiiLei r\ h s f \'.n 
or some other college, to a chair affording more leisure 
and facility for original research by his own handu and by 
those of his asaistanta and pupils. Some iavcatigatois 
may fiodit dcaloible lo ffva up after n while kU 
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of previously published truths, and conHnL- themselves to 
guiding the original researches of advanced pupils, while 
stimulating thcni by tlu- example of their own di?co\ef;es. 
But moBt of them will probably prefer to do i-Iomcntary 
teaching work from timn lo time, for tht- sake uf tlie 
opportonity of poinpAver the groundwork of their science, 
with a kno\v:i Lii" i f tht hiw Mti and colsTged idcM 
recently established. 

Now ft must be observed that tueb a i^lein m the 
— tt once developed to its proper proportions, so as to 
annually to secondary schools many thousands of 
children who wotild othcfwiae never enjoy such 
advantages, and to a» to train to original Invesligation a 
eorresponding proportion of thcBii woold aoC oalr ofovida 
nore vouog investigator! tbao would ba needod for sya- 
toasatle Madiing funAions, but would also |ive a parml 
trainioK of the same Vind to many whose abilitiea proved 
to be insufficient, or whose tastes were not congenial to 
such pursuit. Some would be tempted by an advan- 
tageou s i. p: ring in an indiistri.il pursuit or in the public 
service lo break off liic r .sludits before completion, and 
Others would find, after completing thfir tr.iininjj. a 
position of that kind more desirable or more attainable 
than a purely scientific appointment. Not only would 
much good of other kinds be accomplished by this circum- 
stance, but we may say with contulcncc tliat the system 
could not work with full advantage for its own special 
purpose of promoting the advancement of science if it did 
not diffuse a knowledge of the truths and methods of 
adcnca bqpond tbe cfaiM of teacbeia. 

Tbm it an wfent need of acenrato tcientific know- 
ladfp for tlia diiedibn of ttanafaAoriag ptoceiaei, and 
then conU not bo n paatcr nittake than to auppOM that 
anck fcoewlcdga neM not go beyond tbe eiemanury 
ixntfu of science. In every branch of manufaAura Im- 
provements are made from time to time, by the Intro- 
dudioQ of new or modified j>rocesses which had been 
discovered by means of investigations as arduous as those 
conduced for p r. 1y scientific purpo.sts, and involving as 
great powcr.i and accomplishments on the part of those 
who condii(ftcd them. 

* Any roanufadlurer of the present day who does not 
malte efficient arrangements for gradually perfecting and 
improving his processes ought to make at once enough 
roooey to retire; for so many are moving onwards in this 
and otbcr coantrict, tbat be tvoald toon be lefk behind. 

It woald be wdl worth while to ettablith racb a ayatem 
of scientific education for the sake of training man to tiie 
habits of mind which are required for the improvement of 
the manufaAuring arts ; and I have no doubt that the 
expense of working the system would be repaid a hundred 
times over by the increase of v. ealtJi i ' ; mmunity ; 
but I only mention this as a seco.iJaiy .idvant.TjE of 
national education. 

A system of the kind could not expand to due dimen- 
sions, nor could it, once fully established, maintain itself 
in full adivity, without intelligent sympathy from the 
community ; and accordingly its more active-minded 
members must be taught some good examples of the pro- 
cesses and results of scientific inquiry, before they can be 
expected to take much interest in the results achieved 
by inquirers, and to do their share of the work req lisite 
for the success of the system. 1 need hardly remind you 
that there are plenty of other strong reasons why some 
snch knowledge of the tratba of natnre. and of the means 
hj which they are found ont| aboitld be diflbiad aa widely 
aa poMible tbronght the eominanity. 
Too pcfceiva tbat in each educational qratem each 
maat trast to Ilia own exertioaa for aoccew and 
sment ; and ha will do ao if he it tare that his 
ska will be knowa and coBiiNivad impartially with 
tltoee attained by othen. Each |^ming body must 
duly maintain the efficiency of their school or college, if 
ita tnpport depend in tome degree on the evidences of 
r; and tiiqr Witt tiy to improf* tildr tchool 



if they know thatavaryimpfovaoMotwiltbaaaeaanddnly 

appreciated. 

1 In- key-stone of the whole Struflu' ■ i t' e aflion of 
tiie S'.:i;c in di'liributini'; funds carefuliy among schools 
and coUei,'cs proportion.->!Iy to the evidence of their doing 
good vvoik, which could not be continued without such 
aid. 

I am inclined to think that the State ougiit, as far as 
possible, t ) c>Tntine its educational grants to the purpose 
o f m a i n t :i I rii p. .i ii d c o n 1 1 n u i n g go o d work which ii adually 
being dnne, and rarely, if ever, to initiate educational ex- 
periments : first, bticause it is desirable to encourage 
private exertions and donations for the establishment of 
schools and colleges upon new systems, or in new locali- 
ties, by giving the public full assurance that if any new 
inttitution establishes its right to existence, by doing good 
work Ibr a while, it will not be allowed to die off for want 
of support ; and, secondly, because tbe judicial impar- 
tiality required in the administration of public funds, on 
the basis of results of work, ia hardly compatible with an 
advocacy of any particular ncans of attaining such results. 

On the other band, exporience ha« ahown tbat ipeGial 
endowmenls» which tie up funda in perpetnity for a ddlnito 
purpoN> commooly fail to attain their ob^A under the 
altered circnmetaneet which apriogop in later genemtioof, 
and not uufrequently detraA from the efficiency of the 
institutions to which they are attached, by being used for 
objeAs other than tboae which it ia their proper ianftloa 
to promote. 

\Vhen there is felt to be a real want of any new instila- 
tion for the promotion oflearninp, men are usually willing 
enough to de\ote time and money to the purpose of 
establishing it and giving it a fair trial. It is desirable 
that they should lea\'e the State to judge of their experi- 
ment by its results, and to maintain it or not, according to 
the evidence of its usefulnes:.. No institution ought, for 
its own sake, to h.ive <-uch permanent endowments aa 
mi(;lit deprive its mcmburs of motives fqr exertion. 

The Stale could not, h.owevcr, discharge these judicLtl 
funftions without accurate and trustworthy evirience of the 
educational work done at the various schools and of its 
success. For this purpose a record must be kept by or 
under the dircflion of every teacher of the weekly progress 
of each pupil, showing what he has done and how he has 
done it. Official insreflnrs would have to see to these 
records being kept upon a unifnrai scale, so that their 
results might be comparable. The habit of keeping such 
records conduces powerfully to the efficiency of teachers ; 
and* for the sake of the due development of the teaching 
aystont it ought to prevail generally. Having tttch full 
and accnnto mtana of knowing vnM opportunitiaa of 
improvenant pupila have enjoyed, and what uie they have 
made of those opportunities. Government ought to stimu- 
late their exertions and test their progress by periodical 
examinations. It is of the utmost importance to allow 
any new and improved system of instrutflion to develop 
itself freely, by tint exertions of those who are willing to 
undertake the labour and risk of trying it on a prad^tcal 
scale ; and the pupils who acquire upon such new system 
a command of any br.incli of science, ought to have a fair 
opp;irtunity of showing what they have achieved and how 
they have acliicveJ it. An aide and impartial examiner, 
kriowin:; the new systems in u?p, will encourai^e each 
candidate to work out his results in the manner in which 
he has been taught to \vork out results of the kind. 

Examinations thus impartially conduced with a view of 
testing the success of teachers in the work which they are 
endeavouring to do, have a far higher value, and con- 
sequent avlfaoii^, than those which are coaduded in 
ignorance or disregard of tbe process of training to which 
the candidates have been ailt|tfted ; and we may safdv 
say that the examination syiWn will not attain iu fuU 
usefulness until it is thus worked in intimate conneAloa 
with a mtem of teaching. 

In orotr to give ovary one employed ia the edocatioBfd 
qntem the ntmoit Inlaiaat lo maintaining and J '"~ 
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hi* efficiency, it is enentfa] that a due measure of publicity 
be given to tlie cliief results of their respeAive labours. 
Schools and coHl'^cs ought, to a considerable extent, to 
hi supfortdd by the fees paid by pupils for the instruftion 
received; and every professor being in part dependent 
upon the fees of his pupils will have a direft interest in 
attraifling more pupils to his classes or laboratories. The 
fame of important original investigations of his own or his 
pupils, published in the scientific journ.-ik, is one of the 
natural means by which a distinguislicd professor atirafts 
disciples, and the succcs?! of his pupils in after life is 
another. His prospers of promotion will depend mainly 
on the opinion funned of his powers from such materials 
as these by the governing bodies of colleges and by the 
public ; for if each coUen it dependent mt succees upon 
the efficiency of its tcachS^ ttu,ittfBMraiDg body must 
do their best to fill up every vacancy as it aritet the 
appointment of the ablest and most succeMful pcoletior 
Wiaai tbey can get ; and any collefs wbicb does not 
W C CW d in 'obtaining the aervicet of aUe OMO mSU toon 
loM lapotation, and all off in numbeci. 

Then ara, howcvWi finCher advantages to tha wofUag 
of the qniem to be derived ftom fUl publicity of aU iti 
noio important pcocacdian. It will su pply mattiialt for 
the formation of a aoand public opinion respeAing the 
proceedings of the authorities in their various spheree of 
adion. A claim for money might be made upon Govern- 
ment by the rulers of some college upon inadeauaie 
grounds ; or a just and proper claim of the kind might be 
disregarded by Government. Neither of these things will 
be likely to happen very often if the applications, together 
with the evidence bearing on them, are open to public 
scrutiny and criticism ; and when they do occasionally 
happen, there will be a natural remedy for them. 

If I have succeeded in making clear to you the leading 
principles of the plan to be adopted for the advancement 
of science, including, as it necessarily must do, national 
education generally, you will, I think, agree with me that, 
from the very magnitude and variety of the interests 
involved in its adion, such system must of necessity be 
under the supreme control of Government. Science will 
never take its proper place among the chief elements of 
national greatness and advancement until it is acknow- 
ieged as such by that embodiment of the national will 
which we call the Govatafflsnt. Nor can the various 
iastltatlons for its advancement develop duly their useful- 
Mas until the chaos in which they are now plunged gives 
place to Bucb order as it is the proper funAion o? Govern- 
nent to estaUilh and mainuin. 

But OovenNaant has aliaady talnui, and is coatin^g 
to tahe» aAioa to various SMttsia affedUaf sloBMntaiy 
pofolar adocatitaa aod l^ibsr leiMtlfic education, and it 
would ho diflcoh to URat iodi aAion. even if it were 
tfaooght desirable to do so. The only praAical question 
to be coaddered is how the aAiett Of Government can be 
aystematised so as to give fiee plqr to the aatoial feices 
which have to do the work. 

By establishing oflicial examinations for appointments 
and for degrees, Government exerts a powerful influence 
on the teaching in schools and colleges, without taking 
cognisance, except in some few cases, of the systems of 
teaching which prevail in them. Again, they give grants 
of public money from time to time in aid of colleges or 
universities, or for the establishment of .t hif;h school 
under their own auspices. Sometimes they endow a pro- 
fessorship. In taking each measure of the kind they are 
doubtless influenced by evidence that it is in itself a good 
thing, calculated to promote the advancement of learning. 
But a thing which Is good in iUelf may produce evil 
effeds in relation to others, or good effects incommensurate 
with its cost. Thus examlnationa afford most valuable 
aid to educational work wlien cairied on in conjunAion 
with earnest teachers ; yet, when established in the 
absence of a good system of education, they *** BeUe to 
l^vo rise to a one-sided training contrived %rilh a special 
wear getting young men through the esaninations, If 



no properly educated young men were found for a 
particular department of the public service, and an 
examination of all candidates for such appointments were 
to be establii-hed for the purpose of improvinp ilie s;. Ktem 
of training, candidates would consider their power uf 
answering such questions as appealed likely to he ^-t as 
the condition of their obtaining the appointments, and 
they would look out for men able and willing to train 
them to that particular work in as dired and effedive a 
manner as possible. The demand for such instrudion 
would soon be supplied. Some teachers would undertake 
to give instruction for the mere purpose of enabling 
candidates to get through the examination, and, by the 
continued habit of such work, would gradually come to 
look upon the examiners as malignant beings who keep 
youths out of ofEcSi and whose vigilance ought to m 
evaded by such means as experience might show to be 
most effedive for the purpose. Once this kind of direA 
examination -teaching has taken raoti aad is known to 
produce the desired effea of lettiag jooag men throng 
the examinations, iu existence encouragee the tendenqr 
00 the pari of the candidates to look merdy to tlw 
exsminattna ae Oe ead aod aln of their sta^i * 
dasi of tendieie is devdopedwhoM exertions are eassa* 
ttatty aotagonistic to those of die exiaiaeia. 

There are, no doubt, teaebers with a soffideatljr dsar 
apprehension of their duty, and sufficient authority, to 
convince some of the candidates that the proper obied of 
their study should be to increase their power of usefulness 
in the career for \\hich they are preparing themselves, by 
thoroughly iTi.ister;n<; up to a prescribed paint certain 
branches of knowledge; and that, until they had honestly 
taken the means to do this, and believed they had done it 
effedually, they ought not to go up for examination, nor 
to wish to commence their career. 

But it is desirable that all teachers be placed 
under such circumstances that it may become their 
j interest as well as their duty to co-operate to 
I the utmost of their powers in the object for which 
the examiners are working. For this purpose their 
records of the work done under their guidance by each 
pupil ought to be carefully inspeAed by the examinef* 
beiore framing their questions, and ought to be accepted 
as affording the chief evidence of the respedive menu of 
the pupils. 

This is not the place for considering how the xeeeral 
funds for an effeAive system of national education caa 
beat be raised, nor how existing educational 
can best be used in aid of those funds. It isvaUl 
that soflse collegiCBof Odbrd aad Cambridge aiei 
of ridi eadewBMatSt and Hurt oiany distinguished 1 
of those naivetsities an desirous that the annud praceeda 
of those endowments should be distributed upon ssoM 
system better calculated to promote the advancement fli 
learning than that which generally prevails. Indeed we 
may confidently hope that, true to their glorious traditions, 
those colleges will be led, by the high-minded and en- 
lightened counsels of their members, to rely upon im- 
proving usefulness in the advancement of learning as the 
only secure and worthy basis of their adion in the use of 
their funds, so that they may talce a leading part in SQC^ 
system of national odocatioB aa laay he BMalded oet d 

the present chaos. 

But the foundations of a national system of education 
ought to be laid independently of the present arrangements 
at Oxford and Cambridge, for we may be sure that the more 
progress the system makes the more easy will become the 
necessanr reforms in the older universities and colleges. 

It is clearly undesirable that Government should longer 
dday obtaining sndl fittt and accurate knowledge of the 
existing natiood resources for edncationd nupoees, and 
of the manner in which they are lOspeAivi^ atiliscd, ss 
may enable them to judge of the comparative prosper* <>' 
usefulness presented by the various modes of distributing 
edocatkMal grants. Thiy ought to kaow what has U*a 
dooo aad what is dgmg m the varioas poblic edacatiaed 
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I ju'SB which of them would 
he lihclf to make thft belt VM of a grant of public money. 

We hawe official authority for expeAing auch impartial 
■dmimstration of educational grants; and it cannot be 
doubted ttiat bcfau- K r.i; lIuc meau wiU htt taken to 
supply the preliminaiy i.und:uons. 

You are no doubt aware that a Royal Commission was 
appointed some time a^o in consequence of representations 
made to Government by the British Association on this 
&ubjcd, and it is understood that their instrudions are so 
framed as to direft their particular attention to the 
manner in which Government may best distribute educa* 
tionai grants. The CommisHion is moreover composed of 
most distin^ishcd men, and we have eveiy reason to 
anticipate from their labours a result WOCthyof die mtfiflo 
and of the momentous occasion. 

In speaking of public educational establishments, I 
idler to tboee which by their constitution are devoted to the 
advaaeeBKBl of learning without pecuniary profit to their 
respedlive governing bodies. The annual expenditure 
requisite for keeping up a national system of popular 
education will neceuaruy be comaideralile Iram the fint, 
and will becmne jpcater fram year to year; but once 
Bngliihrnen are fiiUy alive to the pataoMntit innortaDce 
of Dm <d>jca, and tee that ite attainment ie within their 
leacbt we auat be avie that ite «t]ien«e will be no {m- 
pedhaeat. Bngfand woaM not deeerve to reap the 
riorious fruits of the harvest of knowledge if she grudged 
the necessary outlay for seed and tillage, were it even ten 
times greater than it will be. It is no use aitt n pi i to 
establish a national system on any other tijan a truly 
national basis. Private and corporate funds inevitably 
get diverted from popular use, after a few generations, to 
the use of the influential and rich. A national system 
muit steadily keep in view the improvement of the poor, 
and distnbu-c {lublic funds each year Tn 1 1. ^ 1 inner best 
calculated to give the youths of the poorest classes full 
opportunities of inij rr vement proportional to their 
capacities, so that they may qualify themselves for the 
utmost usefulness to their country of which they are 
capable. The best possible security for the proper ad- 
ministration of the system will be found in the mil and 
ipeedy publicity of all the particulars of its working. 

It has been frequently fcnarked that a great proportion 
of English investigators are men of independent means, 
who not only seek no advancement ae • toward of their 
laboors, bat ofken eaetifice thoee enportunitiea of im- 

S roving their worldly position triaida their nbttlttet mi in- 
eisce «>pett np to «em,ibr the sake of daiBd.y adnvcing 
hnaaD knowledge. Kch and powerfiu men have very 
gnat tenptatiena to tain away mini adeate, so that those 
who devote their time and money to its service prove to 
M how true and pure a love of science exists in this 
eooatry, and how Englishmen will cultivate it when it is 
ia their pci-.vcr tn ,!o so. 

Now and then a youth from the poorer classes is 
enabled by fortunate accidents and the aid of a friendly 
hand to climb to a position of scientific adivity, and to 
give us, as Faraday did, a sample of the intclleaual 
powers which lie fallow in the great mass of the people. 

Now, the practical conclusion to which I v .int to lead 
you is, that it rests with you, who represent the national i 
desire for the advancement of science, to take the only 
meastires which can now be taken towards the establish- 
ment of a system of education worthy of this country, 
and adapted to the requirements of science. In the 
present stage of the business the first thing to be done is 
to arouse public attention by all praAicable means to the 
importance of the want, and to get people gradually to 
yne to some definite and pra^icable plan of a^ion. 
Yen wHI, I thinkt find that the best way to promote such 
agreement ia to make people consider the aalnral fiuKea 
which have to be qratematieed by legislation, with a view 
«fca^ng them to work fredy Ibr the desired porpoee. 
when the eonditiooe essential to any national system 
coaM (0 be duly appiedatcd by theee Intneeted in the 



caiise of edocation, means will soon be Amad to cany 
out the necesaary legislative enadments. 

The highest offices in the State are on our present 
system filled by men who, whatever their political opinions 

and party tics, almost inf-illibly agree in their ^lisintcrustid 
desire to signalise tlicir ie?!pe<5live lurmb of uftkx by 
doing any good in their power. Convince them that a 
measure desired by the leaders of public opimun is in 
itself good and useful, and you are sure to carry it. 

And, on the other hand, linglatid is not wanting in men 
both ahle and willing to come forward as the champions 
of any great cause, and to devote their best powers to its 
service. 

I may well say this at Bradford after the results achieved 
by your Member in the Elementary Education A^. 

Obje&ions will, of course, be raised to any system on 
the score of difficulty and expense, more especially to a 
complete and good system. Difficult of realisation it 
certainly must be, for it wtU need the devoted and in- 
defatigable exertions of many an aUe and high-minded 
man for many a long year. Only show how such ex- 
ertions can be made to produce great and abiding results, 
and they will not be wanting. And as for expense, yon 
will aorely agice with me that the flMic moa^ is dia- 
tfibuted in sodi frugal and efleAive manner, the better 
for the teal gveatncsa of our conntty. 

What ooUer privilege is attached to the possession of 
money than that of doing good to our fellow men ? and 
who would grudge giving freely from his surplus, or even 
depriving himself of some comforts, for ■' l s ,ke of pre- 
paring the rising generation for a life of ttie uimuiit useful- 
ness and consequent happiness ? 

I confidently trust that the time will come when the 
chief item in the annual budget of the Chancellor of the 
Exchequer will be the vote for National Education ; and 
i when in some later age our nation shall have passed 
away, when a more true civih's.ition hasi prown up and has 
formed new centres for its throbbing; life, when there arc 
but broken arches to tell of our bridges and crumbling 
ruins to mark the sites of our great cathedrals — then will 
the greatest and noblest of England's works stand more 
perfeA and more beautiful than ever; then will some man 
survey the results of Old England's labours in the dis- 
covery of impeiMiBbl^ truths and famni of nature, and 
see that her energy and wealth were accompanied by 
some nobler attributes— that while Ea^shmen were 
strong and ambitious enoogb to grasp power, th^ were 
true enou|di to use it for ita only wtnthy piirpoee, OM of 
doing good to others. 

I moot not| however, trespass longer upon your time and 
your kind at^ntion. My sat^eft would carry me on, yet 
I must stop witbOBt having half done justice to it. 

If I have succeeded in convincing you that a National 
system of Education is now necessary and possible, and 
in persuading you tn i v, Iwit v.; j rr-j-citivcly can to pre- 
pare the way for it, I shall feci that the first step is made 
towards that great reeolt. 



SECTION B. -CHEMICAL .SCIENCE, 

I'oK the bcnttit of those of our readers who were pre- 
vented from attending the 1873 meeting of the Association 
we print short abstracts of the papers read before the 
Chemical Section, with a condensed report of the dis- 
cussions. Those papers which are of sufficient impor'.ance 
will be inserted in full as quickly as our space w ill permit. 

'* Report on tht Chemical Constitution and Optical Pro- 
perties of Essential Oils." — The report consisted of a 
r£sum6 of the results obtained during the previous year's 
work, in continuation of the work described in previous 
reports. The modads of the aAions of nitric add 00 
hesperidia, and the terpen preeeot ia dl of ttatmMjis 
Ow^crieic and myrlstisic adds, ftc), were described, the 
eonclttsioa drsnm being that oil of turpentine, oil of ndl> 
mc|B, and beqietidiA ai« tlw dilTtKqt iaomeridM : aooar 
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probable inferences were also made as to the connexions 
between the nature of isomerism and the intrinsic chemical 
f«<Tjp^ of the dilTerenl isomt! iilts scvtrullw The .-^dion 
of bromine on tlie oil of r.utmci; and on htspcridin is the 
same as that on turpentine — namely, combination, tlie 
rcsullin;^ dibromitJc bcin^ split up by heat into lisrfro- 
bromic avid and cymen. '1 he two varieties of cvnu n thus 
obtained were carefully compared w ith c\ mcn from other 
sources - namely, the atftion of zinc chloride on niyrsiicol ; 
the a&ion of heat on the product of the action of plius- 
phtMrns pentachloridc on myristicol, and that of phosphorus 
pcntachloride on camphor; also with the cymen isolated 
from oil of turpentine and from crude nutmeg terpen ; 
the terpen present by sulphuric acid, and that from oil of 
cummin. All these gave the same results on oxidation 
(terepthalic acid and acetic acid free from other produdxk 
had the same boiling-point (cloae to 176*5 in each case), 
ami had had the ap. gr. 0-860, the apecinG dUpeniontrofUSt 
and the refrafiion equivalent k'o, and from thia it it ia- 
fenad that theve ia hut one hiad of egtma aa vet hnowii, 
aad not two, aa aoppoaed by aome elwinitta. The e41 of 
dtronella hat also been partially examined ; it consists 
etaentlally of a substance haN-ing the composition of 
CioHigO ; by the adlion of del.vdrating agents it splits up 
into wafer and a terpen CiuHis; and when bromine is 
added to it the rcsullinf; produtft bn-nks up, on litatinf;, 
into water, hydrobromic acid, and cymen, apparently 
identical with the other samples examined. 

Dr. Gladstone : One very interesting point that rose 
in this investigation was the refraAion equivalent of the 
isomeric bodies of the composition C,oHi60, when the 
c.irbon atoms combined with nearly, but not quite, two 
equivalents of hydrogen, or a cor:esponding amount of 
some other element. At present the evidence is in fav our 
of these isomeric bodies not having the same influence-on 
light, which may serve to explain the difliennce of their 
rational composition or struAure. 

"On Black Dtposils on Metals," by ]. H. Gi.adstonf, 
F.R.S.— If a piece of metal be inmened in the solution 
of another metal which it can ditplaee, the latter metal 
immediately makes ita appeaiance at myriadt of points in 
a condition that doat not fefledt light ; but at the mostt 
favourably circnniatanced cf]ratala frow. they acqtiire the 
optical propettiaa of the maarive metal, the period at 
wbtdi tlie duMft tahea place depeodii^ partly on the 
oatnie the metal and partly on the rapidity of its 
gnnrdl. Thit wai illustrated in the case of platinum, 
paliadiora, iridium, bismuth, antimony, gold, copper, lead, 
silver, thallium, zinc, and cadmium. If /inc be immersed 
in a solution of copper sulphate, the blni.k deposit is fust 
copper, then some blm k ?inc is deposited on the copper, 
as first shown by Dr. Kusseil, then this zinc is more or 
l.ss oxidised ; and according to the stage arrived at in this 
adtinn is the case with which a metallic streak is obtained 
on pressure, and the colour of the streak. 

Dr. Russell asked whether Dr. Gladstone had ever 
obtained a black dcpoait of copper abiolately free from 
zinc. 

Dr. Thorpe had employed the copper /inc couple of 
Messrs. Gladstone and Tribe for reducing nitric acid, and 
found that the black deposit alone waa emaive ; hence be 
concluded it contained zinc. 

0». GtADSTONB fully admitted that pratflically there was 
alwaya more or less zinc in the black deposit of the couple, 
but It might be obtained at first with no perceptible 
amount of that metal, and the sine of the waahed Mack 
dqwtit might be removed by treating it with anlphate of 
copper, when it would still remain b&ek. 

On a S^eifie Oravijy Bottle for InjlamiMtUt Liquids,'" 

S' A. Tkibe, F.C.S.— This consisted in a modification of 
at of Regnault, the narrow neck being graduated, instead 
of one mark being made in it. The advantage was that 
an inflammable liqtior, or one that gave dense or injurious 
fumes in the air, mis;ht be quickly pourcil in wl-.liout ob- 
serving the particular height in the neck till the stopper 
bad bew laae(t«d. It dto aabided the opponuifgr of 



bringing the liquor to a desired temperature after it was 
in the bottle. Of cour?c the value of the graduations 
must be determined. 

"Of! Dcrii ulivcs of Codeine and Morphine,'" by C. R. A. 
W'kk.ht, D.Sc. I'.C.S.- — This paper was a rcsitmf of re- 
sults obtnincd during the prev ious year in continuation of 
those brouglit before tl.L- AL-~iKiation on forn-.er occasions. 
Morphine gives rise, by treatment with sulphuric acid, 
to polymerides precisely at;aloj;ous to those found from 
codeine under similar conditions ; trimorphine and tetra- 
morphine have been isolated, but dimorphine has not yet 
been found. Derivatives from these bodies by the aiSion 
of hydrochloric acid liave been obtained and studied. 
The sulphomorphide of Laurent and Gerhardt is only 
tetramorphine sulphate. By the adiion of hydrochloric 
acid on morphine a chlorinated produd is formed; by 
further treatment thit forma apomoqibine and a new 
body. Under the tame drcamatancea codeine givea riae 
to a cUofinated bate, homotogons with that firom moipbiae ; 
the further aftion gives rise, not to aponomhine, bot a 
somewhat similar body containing more of ue elements 
of water, i.e., intermediate between^ morphine and 
apomorphtne. The action of zinc chloride on morphine 
has also been studied ; the final produdls arc apomorphine 
and an isomeric base of the tetra series, intermediate 
substances being found. The physiological properties of 
most of these new derivatives have been studied and 
some connc(flions made out in certain caset bctWCtB the 
composition and the physiological aAion. 

A brief discussion followed, in whicb Dit. AtHmoRa 
and Mills took part. 



INVESTIGATION OF THE FLUORESCENT AND 

ABSORPTION SPECTRA OP THE URANIUM 

SALTS.* 

By HENKY MORTON. PhJO- 
aad H. CAKKINCTUN fiULTOM, PhJ> 

(CoBliaiied from p. 116). 

Part III. 

Passikg now to the detailed discussion of the various 
compounds, wc will take these up In a^phalwiiril Mflhf 
fur the convenience of reference. 

Vranic Acetates. 
Uranic acetate combines with acetates of the b.isfs 
R() to form a very large number of double salts. Of 
these there have been described, up to the present time, 
the following, including the uranic acetate, which maybe 
contiderad aa the ttaitwg'point 

UJO3.C4H3O3 +2110 

2(Uj03.C4H303) + NaO .C4H3O3 

2(UjO3.C4H30j) + K0 .C4H3OJ+ 2HO 
2(U203.C4H303) +NH4O.C4HJO3+ 6H0 

aH-'.-OiX^HiOjl + LiO .C4H3O34 6HO 

2(Uj03 <^4H,03)4 CaO ,C4H303+ 8HO 

2(i;,03.C.,ll3()3) + BaO .C4H3O3+ 2HO 

2(U20j.C4H30,) + StO .C4n,OT+ 6HO 

2iU,Oj.C4n303| + MgO .C^HjO^H 12HO 

avi:iOj.C4H30j)4 ZnO .C4H,03+ 7IIO 

L'iOj.C^HiOj +CdO .C4H303-h 5IIO 

Ua03.C4H303 +PbO .C4H,03-f 6HO 

2(UiOj.C4H30,) + AgO ,C4H303+ 2HO 

2(U203.C4H303) + MnO .C4H,03 + 12HO 
2(UaQ3.C4H303) + Co0 .C4H,0,+ 7HO 
a(U304.C4H^03)-i-NiU .C^iOs+ 7HO. 
To tfaete we haw added the fbllowins, whtdifciwaaC 
before been desoribatf t— 

n(U-O3.C4Hs03)+I10. C4H3O3+ HO 
«(U403C4H3O3+RbO,C4H3O3 + iH0 ; 
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also the anhydrous uranic acetate, UjOjC^HjOj, which 
we have prepared and studied. 

It will be observed that in all of these compounds two 
molecules of uranic acetate combine with one molecule of 
the acetate of KO, except in the case of the salts of lead 
and of cadmium in which the ratio is i : i. 

Most of these salts crystallise very readily from acid 
solutions of equivalent weights of the mixed acetates ; 
they vary considerably in stability, some, like the sodio- 
acetate, suffering no change at a temperature of 200° C, 
and others, like the plumbo-uranic acetate, decomposing 
at 100° C, or the argento-uranic acetate, which decom- 
poses at 70° to 80' C, or by exposure to sunlight. 

Some crystallise out, on cooling, warm concentrated 
solutions, while others, as the lithium salt, are only ob- 
tained by evaporation over sulphuric acid. 

On boiling solutions of these salts containing no free 
acid, uranates of the respeAive bases precipitate, and in 
many cases the same happens to a neutral solution on 
standing even in the cold. 

All these salts we have prepared in a state of chemical 
purity, and have thoroughly examined as to their speAra 
of fluorescence and absorption, and have likewise studied 
the effe^s of beat in either temporarily or permanently 
modifying their properties in these connedions. 

In the course of these examinations we have recognised 
the existence of more than one hydrate of the same salt, 
which enables us to explain some of the discrepancies of 
authorities on this point. 

Uranic Acttale [normal), Uj03C4H303+aHO. 
This substance fluoresces very brightly, different speci- 
mens, however, differing greatly in this respect, probably 

Fio. 5. 
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appreciable with a strong light and wide opening to the 
slit of the spedroscope. 

The brighter bands will show a very abrupt termination 
towards the more refrangible end, and shade off gradually 
so as to look like a series of short pieces of moulding 
illominated from the violet side of the spedrum. No. i 
in Fig. 5 will give an idea of this, as well as of the posi- 
tions of the various bands. 

Measuring the edge of the bright bands at their upper 
or abrupt side, we get the following as the average of 
several sets of observations : — 

Daodi:-!. 3. 3- 4- S- C- 7- 
37"o 5f6 6o'7 70*4 802 900 

The 8th band is too faint to show any definition on its 
edge, if it has any, and its measurement was therefore 
made at its brightest part, giving go-6. 

Dy turning the speAroscope obliquely on the bottle 
containing this salt, an absorption band at 107 can be dis- 
tinguished with tolerable ease, but none above this can be 
well made out, and in fad, as regards this matter, the 
strongest contrast exists between the uranic acetates and 
its double salts. By crushing a few grains to a fine 
powder, with a little water, between slips of glass, we 
may, however, observe the absorption bands by transmitted 
light with reasonable facility, and then get a spcdrum of 
a very curious character as regards the irregular spacing 
of its bands. No. i of Fig. 6 will give a good idea of 
this. Another noteworthy point it the very strong general 
absorption, which almost obliterates details of the spec- 
trum, and makes it impossible to recognise any bands 
above one at about 133. 

In solution this general absorption is decidedly in- 
creased, and the absorption bands are blended so that 
little can be done in the way of measuring them with 
ordinary means : we shall see, however, pre- 
sently that this condition affords an important 
means of discrimination. 

If we make a solution of the neutral ace- 
tate in water, and examine its absorption, we 
shall find a faint band at about 103, and some 
indication of one at about 117, but a very 
heavy general absorption over the entire re- 
gion above the first-named band obliterating 
all variations of shade. 

The addition of a little acetic or other 
strong acid will, however (while destroying 
the fluorescence of the solution), clear up 
its absorption spedrum in a remarkable 
manner, giving us such a one as is shown 
at No. 3 of Fig. 6, which we have reasons 
for regarding as the absorption spedrum of 
the double acetate of uranium and water. 
These reasons will be stated further on, 
when the necessary preliminary fadls have 
been reviewed. 



from the presence in certain cases of minute traces of 
foreign matter. Its solution also yields a very bright 
fluorescence, exceeding that of the nitrate, which is, how- 
ever, decidedly reduced by the addition of a very minute 
quantity of alcohol, ether, glucose, or sucrose, and is 
destroyed by a very small amount of hydrochloric acid. 
The fluorescent light of the solution yields a continuous 
sped rum. 

When examined vvith the spedroscope its fluorescent 
light emitted by the solid yields a system of eight bands. 
Of these the ist and 7th are very faint, and the Sth only 



Anhydrout Uranic Acetate, UiOsC^HjOj. 

If the above normal uranic acetate is dried 
in a hot-water oven, at a temperature of 
loo* C, for some hours, it becomes opaque, 
and of a lighter and purer yellow tint, and on 
examination is found to yield a fluorescent 
spedrum. the bands of which arc like those 
of the normal salt, but are all displaced downward in the 
spedrum. No. 2 of Fig. 5 will show the arrangement of 
these bands. The brightness of the fluorescence is very 
much reduced, and probably for this reason— the fust 
and last bands could not be made out with the appa- 
ratus at present in use. 

By inclosing this iubslance in diy powder, between 
slips of glass, its abfoiplion spedrum was obscr^■ed with 
transmitted light, and is shown at No. 2 of Fig. 6. The 
general absorption is, however, even greater in this 
than in the case of the noimal uranic acetate, and 
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that tbe neogaltioo of the Ugher baadt it non 4ilB> 
colt. 

Till Doiihli Afiliilis. 

The double accutes of uranium, as a class, give spe<fkra 
which — while difTering in a marked manner from that of 
the simple uranic acetate - have the most striking resem- 
blance anionj; themselves. 

The iiuorescent &pe^rum of the sodio-uranic acetate, 
shown in No. 3 of Fig. i, is a type of a perfedl double 
acetate spednim, others differing from it only by lacking 
some of the iainter bands, and by some slight general 
displ.icement of all the bands up and down in the 
spedrum. 

Taking the sodio-acetate, whose bands stand highest in 
ths ipeSrum, as head of the list, the acetates would 
themselves in the foUewiag order, noting for 



brcvi^ simply the tymbott of tbe dij^tinguishing ele 
i-'No.Li," - -- ■ 



» ^ K, Ms, A«. 2a, Kb. U. Ba. Cd, Pb. 

C«, Ni, Ma. At tbt Mine time it mmt be noted tbet be* 
tween Am end Cd the progressive change is so gradual 
tbat the vsaA order cannot be insisted upon between any 
adjacent two, or even three in suitic cases. 

The absorption spcdlra of the acetates, of which also 
that of the sodio-uranic acetate may b lu^ 1 n as lln i> r : , 
shift, a.s do their fluorescent speiftra, marking ajj^iia il.e 
very close relation which exists between these phenomena, 
while at the same time their independence is iUutlrated by 
the fad that in such ca!<es as that of the bario-uranic 
acetate, where the fluorescence is exceedingly weak, and 
the cobalto-uranic acetate, where it is absent all together, 
the absorption spedirum is as well developed as in any 
other case. 

All the double acetates, in fa£t, show their absorption 
Bpcdra with very great ease, and most of the bands can 
be seen by simply direding the spcdlroscope obiiqueiy 
towards the bottle containing the salt under examination, 
when tJte appanuuk i« arraoged for tbe stody of tbe 
ebeorption baade. 

Sodio ■ Ura 11 ic A cc lit te, 
a{Ua05.C JIjOj) + NaO.C^HjOj. 

This is the most brilliantly fluorescent of the uranic 
acetates, and yields a speArum which it is easy to ex- 
amine accurately, as a veiy narrow slit may be employed. 

This spcArum difftrs entirely from that of the uranic 
acetate in several particulars. In the first place it has 
no abrupt or sharply defined termination to its bands, 
as hae the simple acetate towards the more refrangible 
edge, and in the second place it baa a decided secondary 
in^cdion of brightneE.'^ on what may be called tbe upper 
flank of each band. Thus, if we were to refiresent these 
inflediOBS of light by profiles, that of the acetate bands 
«Pon]d be indicated by a, and those of tbe eoda salt by b 
of tbe adjacent flfoie. 

Pio. 7 




The positions of these bands as compared with thofe 
of the uranic acetate amounts to an upward dispiace- 
iriint which brings ihein into tbe f-paces between the 
others, and this, combined with thtir difference of 
charad^er, produces a compound Fpe>f\rum of singular 
beauty. The presence of this double spetlrum reveals to 
us at a glance in most of the commercial uranic acetates 
the presence of the soda salt which is not specified on 
tbe label 

Another charadcristic of tbe eodio>uranic acetate 
■peAiam and of the double acetates ceaerailyt le that 

the space corresponding to the two lowest groups or 
bands is occupied by four narrow bands quite different 
in cbaiaAer Uma all above. This it welt shown in No. 3 



of Pig. 5, which represenu at once the apeAfom of thie 
salt and of tbe bydro-uranic acetate, as we night call it, 

mentioned before. 

The absorption spedrum of this salt is like others of 
its class, beautifully regular and well defined, being but 
little obscured by the general absorption which so often 
conceals the bands in other cases. 

Each band is, moreover, composite in its sirudnre, 
consisting of a narrow and abruptly tetniinated UnO* 
bordered by a much fainter shade, see No. 3. F;g. 6. 

If we now examine the solution of this salt in a neutral 
state, we shall find cx.i(fily the same bright fluorescence, 
yielding a continuous spedruin and the same hea^'y 
general absorption with two obscure bands, that we 
noticed with tlie neutral uranic acetate. Moreover, if wc 
add a strong acid, the fluorescence will be destroyed, and 
the spedlrum cleared up exadly as with the above-named 
salt, and what is more, we shall find the same time for 
every one of the seventeen donbteacetatee wbfeb webave 
so far examined. This speAnim, moreover, as regards the 
position and charaAer of its bands, is not to be distinguished 
from that of the dry or anhydrous sodio-uranic acetate. 

In tiaeir solid state all these salts yield spcdra more or 
less different firom this in tbe position of their banda, bat 
in sohition they an all alifce« and tbe iafeienee secme 
trreslBtlble tbatwetee ia all of these solutioaa tbi^ ipeanm 
of (be same body. 

The question then arises, what is thia body ? Before 
answering this, let tis review some of the fads— (i) To 
produce this spedrum acetic acid must be added or set 
free by the addition of some other acid able to liberate 
it ; (2) The speilirum produced is sensibly identical with 
that of the duublc accitttc of sodium and uranium ; (j) 
Previous experiments in freezing solutions have shown us 
that no change in a spectrum is to be expeded from the 
mere ad of " mechanical solution." 

With these points before us it certainly seems probable 
that the body whose spciflruni is here shown is a douhlt 
aettntt of uranium nml r. <i/< r or <i I^yiito umitic nictiUc. 

This, as a consequence, brings with it the conclusion 
that the uranic daubie acetates do not exist as such in 
solution, and as we find evidence of a parallel charaCler 
in the case of the oxychlorides, sulphates, carbonates, &c., 
we may probably enunciate with safety the conclnsioo 
that the uranic double salts generally break up in solution 
into their respedive " hydrates," or double salts, in which 
water is one of the bases. Varioiis collateral points 
support this general view. ThiU, the cobalt double 
acetate shows no flnoiescence whatever, but its oeutral 
solution llvorescee as brightly at tbat of tbe aimple 
uranic acetate^ 

Many of tbe double acetates decompoao la aotattoD 
aad crystallise out as separate salts. 

Others, again, if neutral, precipitate at araoatcs notll 
enough acetic acid is set free to hold the remainder 
(according to the view here proposed) as hydro-acetates. 

The fRift that the soda salt would have the smallest 
amount of inert matter in comparison with the adivc 
uranium except the supposed v . :< r .ilt, and has th( Hi l ! t>st 
position for its bands of all ti:c atciates, should not be 
overlooked. 

We have already noticed the effcifl which heat produces 
in displatini^ the fluorescent bands of the sodio uranic 
acetaU' dovvnsvards in the spedrum. A series of careful 
obfcrv aiiuns showed that the abaorptioa baada followed 

ti'jC same law. 

The rollowinj; measures of three baada wIll iadicate 
the amount of this displacement : — 

Uandt. 3. |. 5 

24« C. (75'' F.) . . .. 105-4 i»5 « "6-6 
138" C. (2iSo 1 ,) .. 103*8 114-2 125-0 
Tbe solution of sodio-uranic acetate fluoresces vciy 
brightly, and yields a continnoaa speAnua whea ita light 
is examined with the spedroscope. 

At a temperature of 49" C. (120" F.) this fluorescence 
la acasiUy reduced, aad at 83* C. (181*4* F.) theta ia 
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hardly .i trace left. The addiiiun of small quantities of 
ether, alcohol, glucose, sucrose, and glycerin greatly re- 
duce the fluorescence of this solution, and a very small 
amount of hydrochloric acid destroys it entirel)', but the 
former bodies do not have any ciTcA in clearing up the 
absorption spe^Aram, as has been before noticed with 
acids generally, in the case of the uranlc acetate, which, 
indeed, we believe to be the body here concerned. 

The potitioai of bands as observed in a number of the 
dovUe aceUCee are given in the following tables, ia which 
the ratetanccfl an arranf^ed in alphabetical order Cm Cea- 
venience or reference. The distinAive part of tha name 
only is given, and the reader will therefora sopply the 
words " uranio acetate " after each of these prefixes : — 

Positions of the Csntrbs op Absorption Bands im 
THE Spbctiia of thb Ummic Doublb ACKTATaa. 







a. 








«. 


7- 


AoUIMMllO* 






tos-4 


115*8 






i4fl-0 


Bario- 






lOfO 


115*0 


iaS'3 


137-0 


1490 


Calcio-.. 




937 


103-0 


113*8 


"44 


1360 


147-4 


Cadmio- 






10310 


iz4'a 


IS4-8 


136-0 


148-d 


Cobalto* 






lOfC 


IIJ'O 


tiyo 


1372 


148-6 


LUhio-.. 






105*4 


115*8 


136-6 


136-8 


X486 


Uagaaiio' 






104'a 


ti4'a 


124-8 




148-2 


Mangaao- 






IOB'4 


",V4 


123-0 


136-5 


147-0 


NIckeio. 






103'0 


Itj S 


125-0 


1360 


148-0 


Plumbo> 






toa'6 


113-8 


124-4 


135-8 


I4S 6 


Potassio- 






T04'6 


115-4 


"5-9 


1372 


149 4 


Rubidio- 




9+1 


1045 


1130 


126 6 


136-8 


148 6 


Sodio- . . 


392 


960 


105-4 


1 160 




138-8 


I50-6 


Strontio- 






104 .2 


114-2 


1250 


136 5 


149-0 


Tballio< 






103-8 


114'a 


125 9 


136-5 


148-2 


Zioeo* •> 






109*0 


113-4 


124*4 


135*0 


•46-7 


Positions Of T8B CsMTats of Ft'iioasacsMT Bamob in 



THE Spectba or THE Uramm Doublb AcBTATBa. 



Bandi. 
Amnionio- 
I^ar.>- 
Caldi- .. 
C>dmi»> 
CQbaltc* 
Lilbio- .. 

Mangaoo- . . 
MkJibIo- .. 
Plarabo* •> 
Poiaulo- .. 

Rubit'io . . 
5>odK>- 

Suontio- .• 
Thallio- .. 



1. 3. 3' 

" z *^ 

— 37-0 4'-' S 

— 361?) 0 

— — 41-4 

— — 4t'6 



— — 4*-o 



53-4 

1 8 Si-3 



45 a 

4«-o 34'J 

53-S 
— U i 
330 

J4'3 



45- 1 

450 

46- 0 
4J< 



«. 7. 

6ri 71-8 

6l'4 73-0 

61-9 717 

6»-8 7 J '3 



?l-9 
74-0 
71-0 
70-8 
7>S 

719 



63-0 

f.JO 

62-0 
615 
637 

r.40 

i 



tro 

i-j 4 
Sin 

6tO 
»4-3 

80- 6 
»l-4 

81- a 
8J-7 
Rr^ 
CVS 



gro 

<.""7 
u 

9t-3 
9»7 
93* 
93 a 
944 
94-0 



lOI'O 

I(Xr5 
icto 2 

toa-6 

!oi-i 
100-6 

lOfi 

101 



3 
103-8 

•»:4 — 



Some apceial aateaa of cartalo aalta feqvira a larUier 

notice. 

Thus, we found that when the magncsio-aranic acetate 
was allowed to crystallise in a desiccator it sometimes 
yielded crystals, which on exposure to a temperature of 
100° lost a considerable amount of water and gave a 
continuous spedrum of fluorescence, and at others pro- 
duced crystals which refused to part with any water at 
loo*, and when heated, to a higher temperature lost water, 
but did not yield a continuous speftrum. l-'urther in- 
vetticatiOB iadicateid that the first of these salts contained 
Ofipoally it atoma of water, and lost 4 atoms when 
dried at loer, liaviag, therefore, 8 atoms when it gave a 
continuous spedrum, and that the other tail cooUiaed 
originally 7 atoms of water. 
' TheM aalu are atill under invesiigatioa. 

Wcidielm givea the magnesio salt 8 atoms of water 
/y«inw*/Wrftw»».C*«»»i#,«xix., 207). Wesclsky gives it 
12 atoma, and aaya that over sulphuric acid it loses 
6 atoms, changing it Into the salt described by Rammels- 
berg in his Kristollogr. Ckemit, supplement band. p. 142- 

Further examination is needed to clear Bp these dis- 
crepancies, but the above observation^ throw aoOM light 
fiia the subject. 

The lead salt, u dried ft »oO», loaas 3HO. awlcBaaM 
aadidir to floataace; it wiU, lio««ver> AaMlvB ia wator. 



but unleis a littlo add ia added toon depnaita plnabie 

uranate. 

The lithium salt, however, by drying at 100 C , Iuecs 
3 atoms or half its water, but has its liuotesccnco 
strengthened thereby. 

A specimen of strontio-uranic acetate dried at 100% 
atfled like the magnesium salt before meationad, Lt.|loal 
watur and gave a cootiaous spedrum. 

The zinc aceUtei bf drying at 100" C, loses CHO, and 
acquires a •peftmm cxcaMiogiy like that of the normal 
uranic acetate, thoagh tb« brads are broader. It may 
therefore, perhaps, decompose and form that salt and aioc 
acetate, the latter losing all its water. It is, iMmcver* 
curioua that the aranic acetate should retain ita water, aa 
it bera lacna to even when heated to 15O*. 

(To tie cni-.tinutd.) 



ON THE CHLORINATION AND lODlNATION OP 
ANTHRACEN. 
Br THOMAS BOLAft. 

Actio* «f AntimoHy Pmtackkridt and Sxetst «f CMorimg 
<m AmtturauH. 

One part of anthracen and three parts of powdered anti- 
mony were placed in a retort and exposed to the adlion of 
a slow stream of chlorine. When the antimony was con- 
verted into penlachloridc heat was applied, and the 
mixture was made to bi)ll, chlorine bcinj.; still passed into 
it. This dij^estion was continued fur several days, it being 
at first intended to continue the chlorinaiion until the 
evolution of hydrochloric ncid ceased; but as this gas 
was set free, in small quantiiics, long after the principal 
reaiflion had evidently terminated, the digestion was finally 
stopped, and the contents of the retort \scre treated « ith 
dilate hydrochloric acid. The portion wliich remained 
undissolved svas found to be vcrj- much carbonised and to 
present the appearance of fragments of s-pun^y charcoal, 
but on subjcAing it to dry distillation a sublimate was 
obtained which presented a crystalline appearance. This 
partially dissolved in hot benzene, and the solution depo- 
sited crj-stalhne crusts on cooling: these crusts — after 
one, two. and three crystallisations from benzene — melted 
at 236*, 247°, and 253* respectively. As the yield of this 
substance was but small, there appeared no prospe<£l of 
obtaining it in a pate state without first chlorinating a 
consJderabia qnantity of anthracen. Consequently taia 
body remaioa at prsseot for further investimtion. llie 
portion of the crude sublimed produft wbicD did not dis- 
solve in hot benzene proved to be almost Insoluble in 
boiling acetic acid, but it yielded, onauUlmatioB, beantifal 
yellowish needles resembling sublimed anthrachin'on. 
These needles melted at a temperature above 330', and 
they were f 1 r . to be almost insoluble in alcohol, benz ri'", 
liproln, an ! . :bon tetrachloride. The amount of chlouac 
contained in -.i j -: crystals corresponded approximately 
with the forniui.i C14CI6H4, but as the melting-point of 
this substance is so high, and considering that only a 
small proportion of it was obtained, I am inclined to re* 
gard it as derived from some foreign hydrocarbon con- 
tained in the anthracen employed. According to Frit/sche, 
anthracen melts at 210° to 212', while dichloro-anthracen 
melts at 205°, and the melting-point of tetrachloranthracen 
is given as 220° by Graebc and Liebcrmann. Under these 
circumstances it would be surprising to find hexachlor- 
anthracen remaining unmeltcd at 330'. It is by no means 
improbable that the portion of the produds which dissolves 
in hot benzene contains hexachloro-anthracen. This point 
I hope to elucidate shortly ; and it i<5 probable that, by 
employing a mixture of antimony chloride with some inert 
solvent, such as carbon tetrachloride, the violence of tbo 
atAion— especially that which takes place when the aati- 
Boooy first combines with chlorine— may be obviated, and 
tliat thp cvtboniaat^o 9f Um piodnft mqr be cooaidanbty 
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AHtou ef Fodin* on AnthnutH. 

When anthracen is fused \vii!i excess df iodine, hydri- 
odic acid is evolved, and on hcatinp the mixture to its 
boiling-point the amount of hydriodic acid set free be- 
comes considerable. If the mixture is now digested as 
lon!^ as hydriodic acid is evolved, and is then neutralised 
with soda, it will be fotmd th.Tt the hydrocarbon has btcorj)c 
transfoin'.eil into a tarbonifcd mass weij^hing rather more 
than ti.e original anthracen. This charred mass, when 
heated in a tube, >ields a small quantity of a sublimate 
consisting principally of free iodine, and it yields only a 
tmatt portion of soluble matter to hot acetic acid or ben- 
acne. From Ihis it ia evident that the greater part of the 
anthracen it curboiiiiecl by long boiling with iodine. 

In order to prevent the carbonisation of the greater part 
or the anthfaceo, x part of tliis hydrocarbon was care- 
fully fosed at 155* v'*^ ^ fuH of iodine. Aa Mon as 
the anbatancea tegan to ndt hydriodic add waa evolved, 
aad wheii the liiilon waa coaapwta and the oMiafiala were 
well mixed, the whole waa cooled, powdered, and treated 
with soda solution. After the black residue had been 
washed and dried, it was cxtraAed with boiling benzene, 
and it was found to yield a larger proportion of soluble 
matter than that obtained in the previous case, but the 
proportion not carboniscfl \' rii still sm.ill. 

When a solution of iodine in phenol (about I part to 6) 
is heated to fts boiling-point no hydriodic is evolved, 
but if anthracen be added to the mixture, and heat be 
again applied, hydriodic acid is given off. 

The facility with which iodine afts on anthracen is re- 
markable, an[! tliere can be but little doubt tlnu the first 
Btcp of the reaction consists in the formaticin cif nddition- 
compounds or substitution-compounds which are after- 
wards decomposed. Towards the solution of this point I 
am now diredtin^j my attention, and I hope, either by 
modifying the aifiion of the iodine by means of a solvent, 
or by the aAion of iodine in conjunAion with an oddiaing 
MgmU to obtain some definite results. 
rr3,i«7i. 



NOTES AND QUERIES. 

Blaek.Lead. — I sbouMfceliaacli obliged if jrou trcioM kindly inforfB 
me, through the columns of jroar vuluable paper, of the proccM tbe 

plrnnbago DM unJcii'.a to m^kc it into cakci of " hUck-lesd " for 
folishinR stoves ai sold by Nijey and other*.— A CutmBY SuB- 

M UlEtR. 

German Yeast.— I find the best Dutch distillers compose their 
gflM in tbc proportion or ^ bushels of malt meal to lo of rye meal ; 
after fcrmentation, a considerable quantity of the meals and ycaat will 
hnvr settled to the bottom of tb* pi* tana. Do the Gcnams, in 
makins up their ycSM kt tbiS Wmtf, add thS SCttliagS tO tBS top 
yeait ?— Aroma. 

A(Rlon of Pyrocallate of Potash on Nitrous Oxide.— HMm 

teen it gcnrrally slated that pyrogalbte of potash had the power M 

absotbinK /rff <'»yncn, and thus indicn^inf; thr d^fTtrrncr bt-tween nis- 
tun:s ana chemii.*! compounds, it i. tti.iii.J tu ir.c in i:y ii^ action oa 



pure dry nitroas oxide. A cylmder of the gas was collcAcd over 

cury, and two gitass bvlbs oil about i c.c. cayscto ialiadand isMtbe 
gas. One of the batbs eootained pyroRallie add fa aotetiea, tkt other 

caustic potash. The cylinder was then closed with ths ihDnb and 
shaken until the bulbs wcic br^ kiii, and then replaced ttiHfc tti* mouth 
under the mercury. A few days alter, the mercury not fcavtng tiaen 
in the tube, the pas in the cylinder waa tested, IM, to Bif MHptlie, 
instantly cxtineuishrd a taper, and in ceneral raaAed like nitrogen. 
Had the oxygen rcilly been absorbed by the pyrogallate, the nllroccn 
would, of course, have i tcupitJ the original ralumc, dnce 1 Tnls. N,0 
contain 2 vols. N. A second cvlinder, filled at the sime lime, and 
Ittated with pyrogallate of potaati at before, waa left ten daya orcr tha 
mercnry, then transferred to water. The water soon began to rise in 
the cjlinder, and in ten d-iys had absorbed 9-inih-; rf the pas. As 
niiri'K'^n is not soluble in w.i'.tr, and nitrous oi'n'.v dues not c>lincui^h 
a taper, can some of your readers infonn me what gas it waa?— £. J. 
H„ Hew Vortt, Atagmtsft i»73i 



K 



ING'S 



COLLEGE 

LBCTURBS. 



EVENING 



CHBM»TftY.F-MR. W. M.HAJtTLBY. 
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CHBMICAL ANALVSIS^Ha. W. N. HARTLBY. 
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PRACTICAL CHEMISTRY. 
Laboratory, 6o, Gower Street, Bedford Sqvare, W.C 

Vfr. Henry Matthews, F.C.S., is prepared 

A.twJ" K!'^ Instrn«ion in all branches of PR.\CTICAL 
, tJ.../ 5, X »rplicalion to KEDICINE, 
ACKICULTURE, and CO.MMERCE. 

The Laboratory ia open daily, except Saturday, from ten lo fin 
o clock : OB aatanluh frm isa till eao aUoefc. 
Mr. MattbMMlidia pis|ata<teaadenak« ANALYSES of c*tfy 

description. 

F ParticnUra and P wsss fl ases. apply to Mr. Henry Mattktwt, 

the Laboratory, Co. Gower Street, Uediord Square, W.C. 

Analysis of Food, Wattjr, and Air. — Mr. 

* * WANKLVN hat opened a Laboratory at 117, Charlotte Street, 
Fitzn>^ Square, and is prepared to give Practical Instruaion is 
Chemical Amtoaw tt McdM^ Ojtaera of Htaltb, and 10 persoas 
pr oposing to sa dtf talwtliaJsasselRAK c Aoalytla ander the mw aa. 

T^oyal Polytechnic Inttttution, 309, Regent 

Street. -Laboratory (entirety rt-ltted) aad Claaa-Roona «t 

now open. 

«.A52^X.?L> ANALYSES and InvcsliRStions conntfled with 
PATENTS conduAed. 

Pnptla received for Class snd rnvase Study. Special racilitiessrs 
o'^wed to paraona preparing for GOVERNMENT E.XAMINA- 
TIONS. 

_ Classca ara now forming for Praflica! Study in CHEMISTRY 
STEAM, and PHVSICS. 

Pot parlltnlars, apply to PrcfesEcr E, V. GAm NtR, F.A.S. U.SJt. 
at the Initiiation. 

orth London School of Chemistry, Phar- 
macy. &c. Established 12 years —Condudled by Mr J. C. 
BRAITIIWAITE, /or tkttutn ytari I'Tincitti itulnttor in the 
Laboratories of tb« P h s rucMt ii ca l Society •( Otnt BdiaiR, sai 
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Demonstrator of PraAicdPharmacy, Pharmacautieaf Latia, Ac. 

The Session 1871-1^4 commences on the rst of OAober, »hen— 
The LABORATORY will be oftn fur Instruflion in Prafttcal 
Chemistry as applied lo Pharaiscy, Medicine, Aaalyaia, Ac TerM 

mi'idcfate. 

the CLASSES for CHBMISTItY, WATBKIA UBDICA. 

BOTANY, and LATIN, meet as usual. at fip.m. 

l ee to either a.amirilf .tCuinea f-rr Month. Pupilt iubtm ^ 
doing JO can attend until qualified Jot one tnetmivt Fet. 

The BOTANICAL GARDEN affords every tecili^ |o ft v*-^ 
desirous of acquiring a Praelitat Knouledgr 0/ Beterny. Duriag tiM 
Season BOTANICAL EXCURSIONS are made every Satuiiay 
at 10 a.m. 

As each Pupil works independently, he can enter at any period lo 
•iiher Claascs er Laboratory. 

Alt Put mnit bt paid im iulvamc*. 

rMVATB TUITION for tba PrelfaaiaBiy MedMed MlaMial 
Majoe Bsaaiiiiatioaa, Ae. 

A feir Popjts iweivsd to Boand ia tke boaac. 
ApfHctiliuu, auvmpmM •Mk a ttamptt emOo^, addttuti l»— 
34, Xehtish Town Road, N.W. 

BERNERS COLLEGE of CHEMISTRY.— 
EXPERIMENTAL MILITARY and NAVAL SCIENCES 
nnder the dircAion of Professor E. V. OARONBR, P.B.S., Ac' 
of the late Royal Polytechnic Institntiea andtbe Royal Naval College' 
The Laboratory and Class Rooms are open from it lo ; a.m., snd 
and from 7 to 10 p.m. daily. 

Es^eial facilitiea for persons preparing for Government and ulker 
examinaiieaa. 
Private Popili win And every eoavenience. 

Analyses, Assays, and PraAical Investigations conncded witb 
Patents, &c., conducted. 
For prospeAus, &c., apply to Prof. E. V. G., 44, Berners-strtc t, W 

q^HE LIVERPOOL COLLEGE OF 

CHEMISTRY. Dlke Street, LivaapooL. 

Spaciaily Devoted to the Siudv of C H KM ISTKY, TECHNOLOGY 
and ASSAYl.NG. 

Laboratories open throughout the Year. 

UABTIN UUBPHY, P.C.Sn Ac. Priadpal (Snecssserlo He lata 

Dr. SnaaiDAM MvaraATT). 

A Special Laboratory ia devoted to Commercial Analyaea of cfcry 
description, aodta Mlaeml ASBSMi 
Manufa(»orera'aa« SanttariVMntrM* Ansfa t wdwtatts «• 

ContraO. 

PaieniccB and Inventors Advised and Assisted. Works snd Mines 
InapcAed. The ErcAion of MaaufaAurcra' Plant Sopcnriacd, te- 
am 
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Onder this hr^idtng viti be fcutiJ an tncyclcfiiiJU lat cj 
ehtmtcal taptri publUhtd Atiroad during tht p(Ut wttk, 
writk abslracit 0/ all wttptMf of mA*tmt»t*9mt mtridgmtnt. 
Tki tme hal/'Wrty ifolumtt 0/ Iht CbihiCA^ Mmwai mitk 

BnglUhtiiiUm tfth* "JaKnUtHckU." 



NOTS. AU demn el temperature ire C«Bti(ndc,unl«ii otberwiie 



tl^KlllH. 



Compin Rtiubu HiMmmMtatnt^Sientn 4* PAeoimU 

dts Scienees, Augu'r 1S73. 
M. ZoUner's Theory of Solar Scoriae.— M. Faye.— 
Thi« theory is, briefly, as follows : —The spots are scoria; 
produced by local cooling of the incandescent liquid 
which forms the solar globe. Their relatively low te r, 
perature gives rise to current'^ analogous lo thoie about 
our coasts and islands; only \:\ tl.r sun they do not alter- 
nate. The lower currents flow perpertdicularly to the 
tides of the islet from within outwards ; the upper from 
without inwards. Hence a coniinual%er5c9 of vertical 
morements, the horixontal axes of which arc ianqoitial to 
the cootonn of the scoria:. Naturally the solar radiation 
is pwtly toppressed by such an islet ; and if the tempera- 
tan 10 the point of condensation of vapours in the 
alBIMphtie doom are formed, whose figure depends on 
Iht ttppcr eonrnts flowias from all parts towards the 
vettictiaxisQftbeiilet. TlMywlUespeciallvbepcodaced 
lowafils the central patt, and the eeoria will appear as a 
dirk nacleua with tts tnetmU of pennmbra. This local 
coolin?, and the descending movement of the atmosphere 
towards the interior, will explain the deprsetioo obMTved 
at the dark nucleus of spots, and the ciMla of pettpedtve 
as ihty .-.pfiroach the edge of the disc. If the aaceodtng 
currents outside of ; u ; 1 tt are strong they will leap up 
and give the arpc:ii^;icu of ordinary protuberances. As 
to the eruptive protuberances, they are due to a local 
diminution of atmospheric pressure. The gases included 
and compressed, or simply dissolved in the liquid mass, 
escape like the f;as bubb!e5 in»elt2er water when the cork 
is drawn. The r. 1. r.t :it8 of spots are explained by 
"trade-winds" from the poles to the equator. The com- 
ponent of this a(flion in the direction of the parallels 
diminishes the velocity of rotation, and retards the spots 
more in regions near the pole than at the equator, where 
the adion is nil. Large scorix often break up and form 
several spots, the incandescent ocean appearing from 
below. KemarkioB on this theory M. Faye points out 
that the ^ots oa nearing the edge ought, according to it, 
to show a projeAion at the aide of the sort of vase of 
^hJch the scoriK forms the holton : hut there is nought 
of llpa» aad the orifice becomei even with the edge of the 
diie. The tepth of the spots haa been measured, and 
found on an average three to fbnr aeeoods. Everything 
indicates that the spota ar« cavities and not projeAions. 
On the other hand, the theonri* mora doiely related to 
his (M. Faye's) own than P. SMChTsi both supposing a 
circulation and tioa'n nu/( of hydrogen ; the aaia> IIOWCVCI1 
being according to the author vertical. And it is also 
preferable to the eruption theory in that it agrees with 
laws of movement of the spots, one of these being that 



each spot Ibllewa Ihe motemeat of the paraHel In which 
it is, aad if it pasaes into aaoth«- parallel takes the move* 
awnt of dull. Bnt then one would suppose that the islets 
of tcoric wonld be driven by the trade-winds supposed, 
towards the equator (like our ships). There is no such 
movement, and one even finds neighbouring spots which 
have limited movements in opposite directions, one 
towards the et^uator, the other towards the poles. The 
elliptic oscillation, too, has nothing in common with the 
displacement of floating bodies, and the phenomena of 
segmentation are hardly explained. The scoria: (if such 
there were) would doubtless be formed in the hottest 
regions; but, on the contrary, they appear in the zones 
nearest the equator, never at the poles. The spots do not 
appear beyond the J5th degree oi latitude, while the pro* 
tuberances (supposed to be produced by them) appear as 
far as the yoih. Lastly, consider the long and constant 
solar radiation. The son being simply a liquefied mass 
would have been long since encrusted. If the condn^« 
bility of liquids and solids ia so small that these tcorlm 
resist the neat of the liquids for days, weeks, and eves 
whole montbSi how ate we to explain the eoormoes 
radiation of 1,000,000,000 ealraicsper sqiMfo metre of ear- 
face daily ? A Mate of flnidi^ nearly gaseoaa is aeoessaiy 
to allow the play of aaeeadlag wad oesccniiag cuffnts to 
bring heat up from the depths of the solar mass and anpply 
the saperfidal radiation curing millions of years, and to 
allow of the progressive contraAion of the greater portion 
of the mass repairing, in calories, a part of the secular 
loss. M. Faye considers that the circulation of solar 
I \ 1 : n arises from a more geiier.il plienomenon than 
thai t.upposeJ by M. Zollncr, viz., the vortical movementa 
(with vertical axes) produced in the pliotosphcrc by its 
own special mode of rotation ; and then radiation is con. 
neacd with a still more general pbOflOnieBOa, the modo 
of alimentation of the photosphere. 

Thoracic and Abdominal Phosphorescent Organs 
of Cocuyo de Cuba iPyrof>horiis HQetiineut, Ehttr 
noctilucut L.). — M.M. Kobin and Laboaleoe. — The 
authors state that the light first appears in the centre, 
then spreads throughout. A yellow linear zone of adipose 
tissue at the exterior, at length becoming luminone, is yet 
not photogenic ; It only remAs the light produced by the 
central part. But it doei ao, not only from tta telemai 
fice bat throughout tte tbidmeas, the a^oo being 
favoured by the transparency and high refringent power 
of the fatty globules. The phenomena of dispersion and 
interference thus produced are the cause of the remarkable 
brilliancy appearing when the light frotu the centre reaches 
as far as this zone. .\s lo the changes of molecular state 
in the tissue proper of the organ, the authors think the 
phosphorescent tissue produces a substance which slowly 
accumulates in the cell.s independently of all nervous in- 
lluence, and of the same order with other secretions ; and 
that only the adl by which it is discharged is voluntary. 
The principle rendering the cells luminous beliaved like 
the nocliliu inc extracted by I'hipson. 1 lie abundante of 
urates in the cells ni.ikes it probable that uric ai.id lesults 
from the photospheric decomposition of the jireceding 
coagulable compound. The l.trge number of trachex- in 
theapparaias is, doubtless conoededwith the consump* 
tios of ovjpgen accompanpag the p he noat c aa. 

Diredk Demonstration of ttie PondamaiilBl Pliiini* 
pies of Thermo- Dynamiea.—Contintted OatraA ftoat 
memoir by M. Ledieu.— This gives a dirsAdemonatratlOa 
of the amplified principle of Carnot. 

Rapidity of Production of Phylloxera. — M. Lichter,- 
Atein.— The author considers that nine generations often 
appear in the three bu:niner months. (A letter from M. 
Dumas describes the good effcds of sulphide of carbon as 
a remedy against the inseA.) 

SpcArum of the Comet III. of 1S73.— MM. Wolf 
and Bayet.-'-It contiaia of a coatiaoous speArum from the 
ydlow to the ^Mt^tt duo partly to relieved adar light, and 
of two luninoiiB haiida, one in tbo fraea the oth^ ia the 
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Mw. Iioth dMfoae tmrardi ▼tolet. Ic is thQagbl the comet 

may hnvc a solid nucleus. 

Specflrum of the Solar Atmosphere. — M. Rayct.— In 
studying a large f.icul.-c on the i6th August the mit'i u 
obeerved a peculiar mode of revensal of the line D. At a 
certain height me I'niy 0/ Ihe two lints, Iha less refrangible, 
appeared luminous ; and nearer the edge, w hen both lines 
were reversed, the Il-s? rt-fr.ingible was always brighter 
than the other. The eruption at this point retained this 
character son;e time, for on tlte i^'.h the singular reversal 
was again observed. The author thinks it a general law 
that in a group uf neighbouring lines of a substance it it 
the less refrangible that is most readily reverted. 

Xniltteaee of Ctuuigca in Baroraetrle P wmw on 
fbc PhenofBcna of Ufe.— Twelfth note by M. Bert.— 
WlieB oxygen eccomuUtet to about 30 per ceat io the 

arterial blood (of a dog) it produces coDVOisions; and the 
fall of temperature which occurs indicates a profound 

chan;;e In internal nutrition. It is not tliat the blood be- 
comes a poisonous substance through superoxidation, but 
that the excess of oxygen in the tissues themselves alters 
the chemical plienomcna of nutrition. Similarly com- 
pressed oxygen limdcis the germination of seeds, the 
putrefadlion of fragments of muscle, the change of starch 
into sugar by saliva, the developmentof JffMrffrMHI Ar^<<, 
and a number of like phenomena. 

Of Hay Asthma, or Hay Fever, as a Morbid 
Entity. — M. Decaisne. — He thinks the emanations from 
forage plants only play a very secondary part in the dis- 
order, which attacks people whether exposed to these or 
not. It occurs in ai^ season, and annual periodicity is 
not proved. ^ It it "a eatanbal ^fever, influenced and 
nodined in its variona canaei« in its progress, and, 
according to tn««idaalaiMitiide^b)ratiiuMpneric conditions 
which produce acnte afleftions of the bronchi/* 

On a Principle of Union of Universal Chemistry 
applicable to Organic Chemistry. — M. E. Martin. — The 
chemistry which wc call universal compreiiends the two 
elciiricilies as material simple bodies, and establishes 
their properties, physical and thenncal. It is founded, 
moreover, on the knowledge of the true ponderable 
elements, those which are at present recognised as such 
being mixed compounds ; that is to say, being formed by 
a primary union, in definite proportions, of the true 
elements with the two simple imoonderable bodies. Ac- 
cording to tuiiversal chemistry, the elements, ponderable 
and imponderable, are divided into two dasua according 
to their affinities. Those which potieat Ibe alTinity 
of OBjc^ form the oxyc class, compnsingoimKD— which 
is net oxygtn gas,— iluor, chlorine, bromine, lodifliei and 
nitrogen, and w tho simple imponderable body tUetriU 
hymbol, EI), wMdi !s the eo-ealled negative eleAricity. 
The basic elasa is formed by the elementary bodies, 
hydrogen — of which hydrogen gasis a eompound,— carbon, 
sulphur, phosphorus, selenium, arsenic, boron, silicon, all 
the metals, and the imponderable body tthcriU (Et), known 
as positive eledricity. Bodies of the same class cannot 
unite diredlly with each other. There arc four modes of 
chemical union, one of which only has been known 
hitherto:— I. Union of the two simple imponderable 
bodies among themselves, which yields as product light 
and heat. 2. Union of simple ponderable bodies of the 
basic class to the simple imponderable body of the oxyc 
class, which gives combustible compounds, stich as | 
hydrogen gas, Ac, and th.at of the .simple ponderables of 
the oxyc class to the imponderable of the basic, which 
yields oxygen and chlorine gases, &c. 3. Union of the 
compound bodies among themselves, which may take place 
in two distinA manners, without alteration in the con- 
ttitatioo of the bodies which unite. In this manner 
VOftaUe compounds are Cormed, as takes place in organic 
bediei. 4. Union between combustible and homing 
(emikumMt) bodies with double decomposition. The 
lait'-meBtioaed mode, in iu two fonne, the dry and the 
homid, is the onty am Utheito kaowo, (Tlia tobtiaiNa 



of this memoir was pnt forward by the author several 
years ago in a wofk entitled <' Noavclle Boola Eledfo- 

Chimique ")> 

La MondettRtfiut Hebdomadinr^ dis Sii^urM, par L'Abb^ 
Moigno, Tome xxxii., No. I, September 4, 1873. 
This number contains no original chemical matter* 

No. a, September ii, 1873. 
Horsky's Diffusion Apparatus. --This apparatus does 
away with the rasping process in the manuf.icturc of beet- 
root sugar, dispenses with three-fourths of the manual 
labour, and extracts the saccharine matter completely. 
The yield of sugar obtained by the use of this arrange* 
ment has this season amounted to 8*5 per cent, an anumat 
greatly superior to that obtaiaed ia aeiribbonring estiblilib> 
ments where other procenes for extraAioo ate ia nae. 
Dr. Jeumal'n Hertleoltural Manure.— 

Nitrate of ammonia .. 400 parts. 
Biphosphate of ammonia .. 300 „ 
Nitrate of pot. 1 1'. .. .. 250 ,, * 
Hydrochlorate ut ammonia 50 „ 

Sulphate of lime 6a „ 

Sulphate of iron 40 „ 

Eudiometric Pipette. — M. Jean. — A modification of 
Regoaalt*s apparatne, which would not be intelligible 
withont Ibe accompaqriag iUnstntion. 

Oases of PMloleilin and of Resin.— M. Benavites.— 
A comparison of the illaminating power of these gases 
with common coal-gas. 

Solidification of Nitrous Oxide.— M. T. Will.— The 
solidification of this body is readil .' c; \i ned by passing 
a rapid current of air across the liquclied gas. Unlike 
liquefied carbonic acid the protoxide of nitrogen ca.-. be 
kept for a long time in a liquid state io open vessels. The 
protoxide of nitrogen when liquefied boils at —93*, and 
solidifies at —99% so that the tension of its vapour is less 
than I atmosphere. The specific gravity of^ the liquid 
protoxide at o* ia 0*0004.: ita coefficient of diiautioa ia 
condderaUe, and it is inieloble In water. 

New Series of Aromatic Hydrocarbides.— Th.Zincke. 
— By the reaaion of powdered xinc upon a mixture of 
benzol and chloride of benzyl the author obtains, hes:des 
diphenzyl-methan, two isomeric dibcn7yl-bcnzines,C..;JI,s. 

New Method of Preparing Caustic Soda. — M. 
Hclbig. — The crude lye is evaporated in cast-iron boilers. 
At a certain heat the cyanides contained in the pasty mass 
are decomposed with escape of ammonia, and deposition 
of carbon. When this point is reached the heat is raised 
to redness, and the mass becomes more fluid. A sheet- 
iron cover is then fitted upon the boiler, provided with an 

3 lening ^through which enters an iron pipe. This is 
unged into the mass and air is forced in. The graphite 
which separates rises to the surface and may be collcded. 
The mass is tested from tim^ to time to see if tbe solfdior 
Is perfeftly oxidised. When this is the case the Meat is 
stopped, ue mats allowed to become dcari aod too off w 
usutd. 

Baandaatfon of Onpo Sagar aad MOk Sagar.— M. 

Camnani. — The author employs as reagent a concentrated 
solution of subnitrate of lead, mixed with a dilute solution 

of acetate of copper. The liquid to be tested is added to 
5 c.c. of this solution and raised to a boil. If grape-sugar 
is present the mixture becon-.i:-; Loloured, and gives a 
yellovv precipitate. Canc-sugat has no aAion. .\ dilute 
solution of milk-sugar behaves like grape-sugar. If the 
solutions of these sugars arc concentrated the precipitates 
are brick-red. 

Ad\ion of Soap Lyes on Incandeacent Metals. — M. 
Barette.— The author finds that balls of tad-hot metal are 
scarcely cooled by immersion in loap solutions. It 
appears as if the presence of soap in the water facilitated 
the asumption of the apberoidal state. Albmaea, glycetia, 
aad oAer ofganic matten hasa a liailBr aAioa. 

Digiti^cG by Goo 



> Hm, \ 
Sept. i6, t9f% I 



Chemical Notices from Foreign Sources. 



171 



JShIUHh J* tm SocieU Francalu d* Pliotographie, 
No. 8, 1873. 

At a gM«nt niMtiogor the Society, Augatt i, 1873, a 
letter rrom M. Antkony, of New York, offering the follow- 
ing prun»opea to pbotognpher« of all nations: — 100 doU. 
for t!b« bent noit or • lady ; 100 dois. for the bnnt bead of a 

bo^ under six ye.ir!; of age ; roo doln. for tb« belt bead of 
a girl under years of age ; loodoh. for the bett group 
of two children under six year* of age: I«0 doln. for tbe 
best landscape. The proofa to be i6| by 21) ^entimetrei, 
mounted on cards 25I byjoft centimetres. 

M. Guilleminot presented to the Society a photographic 
tro'jgh made of hardcr.i-J {;titta-peri;ha. This material 
resists eluvated temperatures hetter than the ordinary 
gutta-percha. 

M. Davanne gave an account of the pliotographic 
department of the Vienna Exhibition. 

M. Champion gave the following as the result of his 
experiments on the preparation of gun-cotton: — The acid 
mixture consists of 2 measures of nitric .irtd at .jo" B. 
obtained by mixing common and fuitii;i^ nitric acids. 
3 measures of sulphuric acid at 66^ The mixture may be 
used either cold or at 40° C. The cotton left in coiitad 
with the acid for three minutes, and the product washed 
till perfectly neutral. 

M. H. Pellet gave an experimental demoostratioo of the 
proceai of M. J. Chrselshom for freezingrilver baths from 
an excess of iodide of silver. He takes a common solu- 
tion of nitrate of silver, Co which are added a few c.c. of a 
aolotiOB of iodine in water slightly alcohotised. The 
l^oid becomes yellow and tmbid without precipitation. 
2 or 3 drops of pure bvdiodiloTic acid are then added. 
A precipitate of cblorioo of silver falls. The liquid is 
stirred, and on standing the sapematuC Sohrtton contains 
the greatest part of the iodine added. The chloride of 
silver recently precipitated is decomposed by the iodine. 
Iodide of silver is formed and thrown down along with the 
L\:e -'^ of chloride of silver. 

Sensibility of Different Layers of Colloilion. — M. 
Redon. — The author finds that opaque filuiS of collodion 
feceive an impression rapidly, and show an intense 
colouration, whilst transparent glasKy films are impressed 
mom slowly snd feebly, and sometimes not at all. 

Polyehromlc Photography.— Leon VidaJ.— A repeti- 
tion and expansion of the process briefly described in the 
last number, with an account of certain specimens of 
pbotogrq^ in cdlonrt. 

tUvut Satntifiqttt dt la France tt dg fStnmgfrf 

September 6, 1873. 
This number is taken up with an account of the Lyon 
meeting of the French Association for the Advancement 
of the Sciences. At one of the "Public Conferences" 
M. A. Gaudry delivered a ledture on the modem progress 
of chemical industry. He informed his audience that the 
amount of salpbaric scid mannfa&ured annually in Europe 
anunints to 800^000,000 Idloi. and woald nit a canal 
« metnee deep, to wide, and 25 to 30 kilometres in 
kngtb. To yield this acid S00.000 toot of pyrites are 
jcany ttnaomod. Thn condensation of the hydrodiloiie 
add RbtMied In alkali works ; the improvements of Mr. 
Weldon and Mr. Deacon in the manufadure of chlorine ; 
the revolving soda.(timace ; the extrsAion of potash as a 
secondary product in the manufaAure of beet-root sugar: 
and tbe recent improvements in producing paper-pulp 
from wood, are among the ]•■ i i; ; i [ a! points touched OO tO 
the remainder of this popular and able leClure. 



Revue Hehdomadaire d* Chimie ScUntifique et IndustritUe 
par Ch. Mine, June 12, 1873. 
This nnmber contains no chemical matter. 

ll«tRMiM*t PSrber ZtiUmgt No. ao, 1873. 
This number contains a notice of tbe tinftonal depart- 
WUH of Ike Vienna Bahihitioo. 



There are receipts for dyeing a dark grey on wool ; a 
silver grey, an olive, and a bn|^t olive on tbe aasM 

material. 

For a scarlet on wool, woollen yarn, and woollen cloth, 
capable of bearing the milling pttKess, the author gives 
the following fonnnia To 10 ins. of nateiial take 1 libs, 
of oxalic acid, 7I osi. tin crystals, 3 oxs. flavUi, 
and I) lb. coehineal. 

Thero are also receipts fbc a lae icarlec, and a grain 
orange onwnol; a catechn black on silk; a finish for 
cottons; a logwood blue for cotton-wool ; a yellow on tbe 
same fibre; and an anilin green on cotton, which we 
tjuotc, — For 10 lbs., allow thi : to soak three hours 
in a hot solution of jib. tanjiin. ihe cotton thus mor- 
danted is dyed in a recent cold solution of cither iodine 
or methyl green acidulated with acetic acid ; picric acid 
bcint; adiled if a yellower tone is required. 

There are also direcftions for a cheap logwood blue on 
cottons, and a reseda on old white silks produced by 
means of quercitron after mordanting with nitrate of iron. 

There is a notice of I. amy's patent for brown on cotton 
by printing upon the ^oods nitrate, acetate, or hydro- 
chlorate of naphthylamin with chlorate of potash, a salt 
of copper, or nydrofluosilicic acid. The calico is then 
exposed to the air, and passed first through an acidulated 
bath of chromate of potash, and finally throogh an alkaline 
solution. The brown is eqoal in pennaneaee to an anilin 
black. 

DuMn^ proposes to pass tissues which are liable to be 
exposed to wet through a dilute aolntion of tannin, and 
then through chromate of potash tilt Ibay tttm brawn, 
when they are washed and aried. 

For an antichlore, sulphite of soda is Moommeaded as 
preferable to the hyposulphite, which gansrslly leaves a 

yellowish deposit of sulphur in the fibre. 

In Lauth's process for tixini; anilin green on wn.^l by 
working in a bath of hypobulphite acidified with ii)\lro- 
chloric acid, an addition of alum is recommenJed tu re- 
store the elasticity of the wool, and free it from a smc.^ry 
liandlc. The foUowinj; two receipts for soap are given by 
a niatiuf.iflurer of silicate of soda. For a toilet soap take 
150 lbs. cocoa-nut oil ; 50 lbs. lye at 40 per cent ; 50 lbs. 
siliL.'.'-e of soda ; and 5 lbs. of glycerin. I'ora fuller's -ioap 
take of fat too lbs.; potasli lye at 30 per cent, ro lbs.; 
potato starch, 10 lbs. in 20 lbs. of water ; and 10 to lalbs. 
of silicate of soda at 30 per cent. Here there are 88 lbs. 
of aduhcrantR to 100 lbs. of fat. Such soaps cannot h-. 
distinguished from genuine kinds by meretsnftpc^ion. In 
order to dye an anilin black on yam it is recommended to 
pieeipttate peroxide of manganese on the fibct. and th' n 
treat with anilin black. 

Xo. 30, :S73. 

This number contains receipts for a reddish drab ^rcy 
on wool and woollen yarns ; for a darker shade on the 
same materials; a reddish mode drab ; a red-brown on 
wool and yams i a blackish violet, a dark dahlia, a mul. 
benyaodan olive-brown on woollen piece'goodss a bright 
green capaUa of bearing milling on woollen yam ; for 
printing a fast steam black on wool ; for a bright and fast 
green on cotton; a fine and cheap reddish brown on 
woollen yarn ; for dyeing sURbned ootton yatns; and for 
black on linen yam. 

Rave proposes to treat dye-woods with iO& Of Itae, 
and precipitates the solntion with hydrochloric acid. Tbe 
precipitated colour is sold as paste or powder. 

Leather c m. ^c tu ned in six days with a mixture of 
10 parts tobii^Cij coot, 60 parts catechu, and 30 parts 
sumac. 

The following receipt has been patented f^f scailets on 
cotton: — 2 lbs. solution of lac, ij lbs. of gum, i lb. tin 
crystals, i ib. oxalic acid, 8 quarts of water, and i quart 
dacoAioii of «ak-borib 

No. 31, 1871. 

This nnnkar coDtaina a utt at ^ nanatbAniaft oi 
tiaaodal elMoIcala to iriiooi priioa bava baao awarded at 
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the Vienna Exhibition. We llnd no Snglith aame in the 

catalogue. 

There are receipt* for dyeing wool a bright greeo ; for 
n finish for pack-thread; forarctedaongenaope; a' 

1; aUne-hlj 



on tUlc ; a printing Mack on cotton yam ; a Mne-uacK on 
old cotton, velvets, and velveteens; ncbaniois tadtoieon 
old goods with cotton warps. safRranln on a aainadi mor- 
dant being recommended for the latter; a Mack on mixed 
woollen and silk ; a dark Rreen on wool ; a cheap violet 
on woollen piece-goods. For this the author recommends 
per 100 lbs. of cloth to boil for an hour-and-a-half with 
2{ lbs. chrnn;.ite of potash, i| lb?, blue vitrlfjl, lb. oxalic 
acid, and 4 lb. sulphuric acid. The cloth is cither allowed 
to cool in '.he decoi^tion, or rinsed at once, and dyed in a 
fresh bath with 40 lbs. of logwood, 10 lbs. camwood, 
and 2; lbs. of orchil, boiling for one hour. There are 
also receipts for a chestnut and a scarlet on wool, and for 
printing a bl.ick on flamed woollens. '1 ;ie editor extradts 
from a contemporary the following formula for a yellow: — 
" To an armful of woollen yarn take three table-spoonfuls 
of tin crj-stals, a saucer-full of flavin, and a milkpot full 
of oaulic acid. The whole is allowed to boil up, and so 
much water added that the operator can bear his tongut 
in the bath. The yarn is then entered, the heat raised to 
a boil, and the goods worked while the Lord's Prayer can 
he repeated twenty tines 1** Dr. Rslmann, very pardon- 
ably*, adds a sarcastic comment on stich a gem of techno* 
logical literature. 

For Ueacbiag wool the hisolpUte of soda is proposed 
dissolved in water, and mixed with two-filths its weight of 
hydrochloric acid. 

Mahoiiany and rosewood yield a colotiriog matter re- 
sembling catechu. The raMed woods are roasted lihe 
starch, then extraAed witn water, and the liquid 
evaporated to the consistence of a qrmp,or to diyness. 



MISCELLANEOUS. 

British Association forthc Advancement of Science. 
— The following is a list of the papers read before Sec- 
tion 13 iCheniicat Science) at the Bradford meeting: — 
The President's Address. 

Report on the Chemical Constitntion and Optical Proper- 
ties of Essential Oils. 

y, H. Gladslu^i, F.R.S.—Ou i;;.tLk Deposits on Metals. 

A. Tribe, F.C.ii. — On a Spctitic Gravity Bottle for Inilam- 
mable Liquids. 

ir. H. Pikf.—Oa the Homoiogues of Oxaluric Acid. 

C.R.A. Wright, D.Sc^F.C^ — On Oerhrativea of Codeine 
and Morphine. 

Professor Williamson, F.R.S. — Report of the Coouidttee 
for Superintending the Monthly Reports of the Pro- 
gress of Chemistry. 

Pfi^MierG.C.F0sr«r,F.J{.S.— Report on Siemeos's Pyro- 
meter. 

IK. Chandler Roberts, F.C.S.— Report on the Method of 
Making Gold Assays, and of Stating the Results 

thereof. 

y. Diu iir, F.R.S.E. — Report on High Temperatures. 

A. l\iHOH Hiuiourt, F.R.S. , F. 11'. /-(-.nr. F.C.S.— 

On a Continuous ProccbS for I'urifvinf; Coal Ctas, and 

(Obtaining Sulphur and Ammoniuiri Si; 1] li.'ite. 
C. Jr . li'otiffr.Ttn/, IS. Sc. — A New Torrn of Gas Generator. 
y.SpilUr, F.C.S.—t\n Artificial Magnetite. 
Dr. Paul (in.l A. D. Ct u uuy. F.C.S.— On the Valuation 

of Comn',erci.il Crude Anthracen. 
y. Norman Lcekyer, F.R.S. — Note on the Elements in the 

Sun. 

R. IS. Granth.am, C.E.— Report of the Committee on 
Sewage. 

II'. r. .Uif/^v.n. — On the Sewage of MannlaAuring 

Towns. 

IF. ChandUr Robtrti, F.C.S.— On Horn Stiver. 

Dr»A. Sehaftrik^— On the Constitntion of some Silicates. 



Professor Crum-Brown, F.R.SM,—Oa the AAion of Sul- 
phide of Methyl 00 Bromacetic Acid. 

Chants Haiiur.— On the Spcdra of ceitaio Boric aad 
Phoephorie Acid Blowpipe Beads. 

Alfrtd HlAlUm, F.C.S.--On tlie DeiedioB of the Adnl- 
teiatlon of Tea. 

A If red H. Attem, FJC,S.^ia the AAioo of Solphnric Acid 
x>n Ethylanilin and DimcthyUoilin. 

Alfred H. Allien, F.C.S.— Note on Cresol Derivatives. 

Dr. II. E. Armstrmtg,i—€)n Alpha* and Beta-Naphtlqrilc 
Sulphide. 

Place of Meeting for Next Year. — The meeting next 
year will be held at Bclfaat, commencing on Aiieust ig. 
President Eledk— Professor Tyndall, D.C.L., F.R.S., Ac 



PATENTS. 



ABKIDGMBMTS 



OF PROVISIONAL AND COMPLBTB 

SPECIFICATIONS. 

Jmf'r.M fmtnIs in the M(i<u<i(i«» oftk* waste htat from eokltHHt for 

tht manufadure of ioda aih, caustic soda, and for etktrrimOmr pur^ 
font. HurU Williann, iMitaihitc. J»na»ry 23, 1S73. — 

No. ^i-i. My intcntuin tonM>ts 1 rir.LLpAi;)' ia arranging two or more 
coke oveoi tide by tide, in such > manner that their Biica aaite to oa« 
dHUBbtTiaad dMHSinK and nnrkinE tuch coke OMOB allcfaalclr Or ta 
•occesiion, and la cmptm ing the heat and gates e velved tbercCtWB in 
a ».rconrf.Tr>* furnace aiJioininp the sauI ci'ke ovens for the maisuCadtQrB 
cf 5 :1;* tthh, cau>ln; soda, and other similar manufafturing parjiotet. 

Imfrovcmenti in the funfication 0/ coal-gas, and M the produttiois 
oj alkaline ttdipkiitt f« 6# emUevtd /or suck purpose. Robert Hogarth 
Pattcrton, Hunincnmith, MiddlcMX. January 13, 1873.— No. 374. 
ThU invention rclatca. fiitti-.. to the production of alkalioc tulpbidem 
(to b< aatMtequently emi-l. > c.t in iln purihcaiion of coal-gas, cither ia 
the manner deKfibed in my Patent, dated March 9. 187a, No. or 
etbsfwiw)^ bv dMettoesiief Ifltpure 1 n il ■ iImi ifc gai mMaiiiiiiit 
carboaic acta and tulplmrelted hydrogen— in alhimBe watben or 
Ecrubbert or In lime-puriAert in «uco manner that, while the carbonic 
acid i^ arretted In the said washers, scrubbers, or purifiert,tulphurcttod 
hydrogen i» driven (ofwud. and conreru kikaline tubstances, tuch as 



Uaiiori or gaa liquor, contained in 
I alto employ the said proceet for 



tubieqtient vcHcIa, into latphidce. 

the purpose of m sre hlRhly sulphurtttinK gat liquor, whether do. 
carbonated 01 nL", so as to tender the said linuiir an eflivicnt material 
fur purity ini; coal-gat from tulphor contained therein in other forms 
than that of iulphurctttd hydrogen. TUa inrMtion relatei, ■ecoadlv. 
to ■ tyttem of parification whereby the elimination of carbonic acta 
from coal-gat it effected hy mr.T'» of lime and alkalies before the said 
gas ia paued through » ti - /.a i.i..ininK .iU«line sulphides, either in a 
•olid or in a fluid forr.^. wttb a view to purify the gas from auipbar 
cnHalasd there in in eihcr forma tim •nlnbaretted bvdrogea. 
Tmproptmenis «/ tou^-lartM. Bdwara Hdmon HucE, merchant, 

Prunswicic, Germany. J.inuary 14, (1^.— No. SSt. TWS pCOVisiOOal 
specification dei.ciibcs ilisiolving aattaA Cf OWat is Uklt WMCTaMld 

;id<lins flour oi various kinda. 

Anii^nHd mode of or process /or ottainint Jtrtilising subtUmtn. 
Major-GeiMnl Henry Yoong Darracott Scott, C.b., Ealing, Middlcatx. 

January 25, 1S73.— No. 2i/>. The objefl of thu invention is the manO' 
lacture ol pretipilittd ( ho'iphalii by the addition to clarified sewage 
water of impure phoephatic (ubetancet, auch as coprolites, dissolved ia 



tmpmmtHttinnuicrttfiuHoei of animal substances for the purpos* 

0/ manufactutini; manutc therefrom. >;nJ tn Ihe apfaratui or meant 
employeJ thtriin. John H«nr> Johnsun, 4-, Lincoln's Inn FicMs, 
Middlesex. (A communication from the tirm of Coigoet, Son, and Co., 
Pyit). JaMWV aSi ttot.— N».MS' TM* imntiaBCMMilts io torre< 
fytng animal tend and liquU nbaiancet by the ditcAcentaa therewith 
in clotcd chambers of gitct tuperheatecf to a temperature of about 
SJO" F. Also in first dryinc the »uliitaiiCC5 I) tin- iIitllI ecr.tail of 
gates heated to aboot jjo" F., and then torrefying as above described. 
Alto ia COoUnc the torrefying mast bjr tte aRpUcaiioa thereto of Jets 
of water or stllae solutlont. 

A new and imprpved artificial ilene or cement to te mid in aquatic 
cr tilher l/utldinKS, itlio mouljtti and made appliiMU /j crnamcntat^ 
arckiteetural, and cl'ier purposes. Henry Adrien Bonneville, patent 
- - ' -im feo» Ileal 



agent. 6, Piccadilly, Middfctcx. (A communicatio_ 

Schenck, Baronet, and Hayek, a^ing as administratcfs Of thaeonpsay 

known as Weisi Ccmtnt Atticn (ie»cll«haft, two persoos resident at 
Vienna, Auitiial. JanLaty iS-j.— No. jio. Thu inTcntion relates 
to the manufacturing of a water ir.ortar, and conslits in using tha 
dolomilei or marnctian stones or the minerals which contain at least 
25 per cent of MgCjO, or the produflii ni of chemical fabrication, 
» hich ate ccmbinationt ol magnesia, and which can be reduced by 
heat. 

Improved (rocesus and furnace ti^Uk af'l'lijncet for the tconoir.tcjsl 
produttion 0/ baryta. Thomas James Smith, tif the firm of Rolicrtsoo, 
Brooman.and Co.jiatent acents. Fleet Street, London. (A com* 
mucication from C)prien Nl.mt Tessu du Molay, chemist. Paris). 
January 2S, jS;3.— No. This refers to nn arrangement of furnace 

«ilh thic cmptojmenl of solid or caseous combustiblca for tha trans* 

foauttlea by tha diy maihad of salphate of hsqrta tele r~'-^ ' 

barilla aad «f csrbMHM of Me baqn. 
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Hehort on Siemcns's Pyromcier. 
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BRinSH ASSOCUnON FOR THE ADVANCEMENT 
OF SCIENCE. 
BsAoroRD Mbitimo, 1873. 

SECTION B.-ChTmicaL SCIENCE. 
President, Dr. \V. J. Kussell, F.R.S. 

' On several Homohguts of QjtaturU Atidr by W. H. 
Pike— The easewiUt which the uhydridei of the dibasic 
acids enter into reaaion with ammonia and the subsii- 
tutcd ammonia*. f«ve coDtlderable reason to expeft a 
(imilar reaaion wtll Vtea. The reaaion .11 this case 
might be expeOed to take place in one of two ways: cither 
a body homplpgous with barbitoric wid tWMild li fenned, 
as expictted in the equation^ 

0 + CO ==R CO+HaO: 

siiS.'^rci^.l'iJrof^^^^^^ ^ 

As far as my experiments extcnti, t?ic tecond eqiutioil 
expresses the reaflion which taki s place. 

Succinic Anhydride with (/rirt.— Urea, htatlfd with 
■uccinic anhydride in the proportion of tbck mdeciilar 
weights to 120° to 130^ C, diasolvea In die Aited anhy- 
dride to a thick oily liquid, which in a abort time becomes 
•olid with conaideraUe reaAion. The raw produft thus 
obtatoed is powdered, and. after washing with cold alco- 
boi to icmove unaltered anhydride, re^crystallised from 
water. The analysis gave numbers which afroc with 
tboM calenlaled for the formula, C-HsN^o,. 'The acid 
cryatalliiet from water in sm.-ill bnlliant stales, which, 
when rapidly heated, fuse under complete decomposition 
at 203' to 204° C. It is nearly insoluble in cold water 
and alcohol ; rLTfriflly so in ether, chloroform, and bisul- 
pl.idir </f carbon ; n;<j'dcritely tulublc in boihn;; water and 
j;la».iru acetic acid. In Conccnlraled Milphiinc acid it )5 
at onci- di'i'iolved, and is frecipitatc-d cntiruiy unaltered on 
dilution. Il forms easily soluble -^alis with the alkalies 
and all:..;inf earth. I lie silver and lead salts are white 
cry,;iallinc- preci|.;tates, which are nearly insoluble in 
boiling water. The silver salt gave numbers on analysis 
which coricspond with thoee calculated for the formula 
^H7AgN404. The constitution of this acid will probably 

CH,-CO-NH— CO— NHj 
I 

CHj— COOH ; 
1 have therefore named it succino-carbaminic acid. 

SuCiiriii Anhydrid,- ;.: if/; -.S»///j,j.C.(r^)ftr)ijV/. — Succinic 
anhydride enlerti into combination with, sulph.o-carbamid 
with the same case as with urea. Owinj; to the hrgher 
fusing-po'.nt of the .stilpho-carbamid, the heat must be 
raised somewhat higher (about 150° C.) before the mixture 
is completely fused : it then soon becomes solid, as in the 
previous case. I he r.tw produdt is washed with alcohol 
and crystallised from water. It forma a alightly yellow- 
coloured crystalline powder, which pottesses similar 
properties to those of the preceding compound. It fuses 
at aTO*5* to 21 1 C. It is somewhat less soluble in boiling 
water and acetic acid ; lo cold water, alcohol* and *tl),:r, 
absolutely insoluble. Sulphuric acid also dissolves it, 
WithoA altciatioD, la coou'derahle quanti^. It fonaa 



%Mh the alkalies easily soluble salts, and with lead and 
silver white precipitates, which Uacken if heated. The 
analysis gave nurnbers which agiee with those calculated 

™ "-pound will thul 
be SUCCino-sulpho-carbaiinntc acid— 

CII,-CO=.NH— CS-NH* 

err,— cooH. 

l"*/*?"* w^'* Vtca.^\ have not as yet 
anhv!fr^^ obtainingany combination between citraconic 
urea iSlien these two bodies are heated to 
rlLsh « . ""^u'^'.'' " 6'''*=° ""'J citraconamid is 
illation ^ ^ '^^^ expressed by the following 

CO NH, ^CO-NH, 

.^r>ll'''"T't S«//>*o.C«r4«KM,-Ciira- 
conic anhydride, however, combines at once with Sttlpho- 
carbamid to form a body which may be named dtracon- 

wiv ^.?h V ^' P«i*«< 

way as the preceding compounds, which in all its proper- 
lies It closely resembles. It fuses m 222* to 223° C. undT 
complete decompoiltion; it also gives easily soluble salts 
t^J^SL ''i'ff***' *14 nitrate of silver and oi U ad 

inMlttble «^ta mccipitates which blacken on heai.ng. 
Ihe nnmben^taued on analysis show that this acid 
posseuesthefenaala CoHsN.O^S. the probable constitu- 
tion Being— 

^CO-NH-CS-NH, 

couix. 

Ladid with Urea ,„:d u'ith SulJ>},a-carl,niuid.-~Nna^ 
with urea nor with sulpho-carbamid could I obtain from 
laitid any combinalionanalogous to the precedinif. LaAtd. 
when heated with urea, gave off carbonic acid and formed 
a substance the examination of which !■ not complete: 

^.nL^"•i!, f''*'*'''''"!'! !.''^ 5^""^ ^ foimeSTwitl! 
separation of oxysulphide of carbon. 

I also heated succinic aobydtidawith sulpho-c.-irbanilide. 
but this body decomposes, nnder the inauencc of the 
anhydride, into pbenyl-nnatard oil and anilin. which then 
adts on the anhydride. 

I propose to continue the study of the action of the 
anhydrides of other dibasic acids on urea and on sulpho- 
carbamid. 

" Rifort of the ComuiiUM on Simcns't Pyro> u t,-y " 
The following is the SttUtance of the report Pre cr tt ,1 to 
Seaiott B, by Professor O. C Foster, I-.K.S. :— Sir uk n. 4 
ryrometerts an instrument for the measurement oi hu h 
temperatures depending upon the chan.; - pioaucud hy 
heat in the resistance opposed by platinum tu the passage 
of an eleArtc current. It consists c^^cnli.^iIv ni a coil of 
platinum wire, suitably proteiflcd, and so airangtd that its 
resistance can be measured wliilc it is exposed to the tem- 
perature it is dcBirtJ lo ascertain. The im[ioitancc of 
possessing some trustworthy method of measunnR tem- 
peratures beyond the ranRc of the air-thermometer 
induced theBritich .Association to appoint a committee to 
examine and report upon the nieiits of this insirumeut. 

'1 lie fir.st step was evidently to test the eirdrical per- 
manence of the pyrometer, and the attention of the com* 
nmtee has as yet been confined to the examination of 
this point. At the Brighton Meeting in 187a, it was 
reported by them that a pyrometer whose resistance was, 
to begin with, 9 917 B. A. units at 10' Chad a resistance 
of 10-502 at the same lemper.nure, after having been 
repeatedly heated lo redneas. Tina chaofe was found by 
Professor Williamson to he, In all probability, due to 
chemical alteration of the platinum caused by the com- 
bined aQIon of the silica ot the porcelain core on which 
the wire was coiled and of the reducing; ain)u>( l;crc 
existing inside the protc^ing wrought-iion tube, i he 
committee have, since then, been supplied Mr,i 
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hitincnK with two new pyrometera, in which, wiih the 
hope of preventing the alteration previously found, a 
pjatinum tube has been introduced, surrounding the coil 
a«d separating it from the outer iron c.ise. This addiiiun, 
however, d[)cH not seem to have caused any considerable 
improvement, the resistance of one of the pyrometers 
havinf; been at first 9*920 at IO°, and, after being twice 
heated to redness, 10*462 at the same ten;pcraturc ; the 
Other had, to begin with, the resistance y 9SS at la^, and 
after one heating its resistance was 10 .165 at tlie same 
temperature. It is, however, quite possible thait little or 
no further change would be found to occur after the first 
few heatings, but the committee have been unable during 
the past year to make sitSciently numerous expcrin.ents 
to coable ihem to form an opinion on this point. They 
therofon atk to be re-appointed, and for a renewal of th« 
wamepwitA K^ant of ^^jo, which wa« originally placed at 
their diapotaL 

" Report on the IStfhod of Making Gold Aisays, and of 
stalin/r tht rtstiUs thtreof," by VV. Chandler Roberts, 
F.C.S. — The attention nf ihe Ctniim'ttee was flfL^t directed 
to a scries of experin^ents ulilch were instituted with a 
view to .isccrtain to ul,.it extent the weight of pieces of 
pure gold and uf alloys, synthetically prepared, would be 
affeAed by submitting them to the process of assaying;, 
and conse(|uent!y how far the results of assay operaiiojis 
ate trustworthy. These results showed th.lt the maximum 
error w.is <)r;ly i-iooth per Cent of the origin al weight of 
the assay pi< ce, and consequently that tlie result obtained 
by assaying gold represents the composition of the portion 
of metal under examination to the i-io,oooth part, a fadt 
which will doubtlecs appear reuarlcable to all who are 
accuatomed le the onUDafy metboda of qaaotitative 
aoalysit. 

The committee are not iioiniodAll tliat, although it 1% 
poiaible lo attain this high dcgroe of accuracy, it it never* 
tbeleaa well know n that a compariaoa of the aasay report! 
of the dilTrrent aHayert aa to toe oompoeition of die same 
ingot might often diKloie dtafirepaociea of 5-tOtOooth parts. 

Thus portioot of metal from nineteen gold ingots were 
assayed by the Mint Aesayer and were then sent to five 
aiiSayeig, each of whom furnished an independent report. 
Two assayers alone agreed as to the value in each of 
15 ingots, in 3 ingots three assayers were in accordance, 
while in one instance all the assay reports ditTered ; and. 
viewing the reports generally, the discrepancies varied 
from 4-iu,uou parts to i pait of Hne ^old in 1000 of the 
alloy, or an average deviation of 6-To,oooth parts. 

These sroall variations assume serious proportions w lien 
they afledt the v.ilue of large quantities of bullion ; for 
instance, the value of gold coined in the Mint during the 
past year was /15, 200, 000, and a persistent error in the 
assay reports of only i.io,oooth part would have been 
attended with a gain or loss to the department of no less 
than ^1500. The Committee have entered upon the 
following investigations, in the hope of Iwiog aUo to 
define the condition under which errors arise:— 

The method of gold assaying, aa pratflised in the Mint, 
ia given in the Appendix, and the tnethod hai bean de« 
Bberatcly adopted bv all assayera with ali|^t vulatkMR of 
aiaaimilationi which hav« not aa yat been laluttely 
eiBunlned, aa the Committee conaideted that when widely 
divergent results are obtained, the gold employed by one 
or otner of the assayers is impure, and that either the 
amount of impurity has not been ascertained with accu- 
racy, or that it altogether escapes detcclion. It follows, 
therefore, that the weif^ht of the '■ cornets," when Com- 
pared With the initial wt;ght, the portion of metal operated 
upon appears to indit.ite the presence of an auiuurit of 
gold which is in excess of the true amount of precious 
metal present m ihc airn'.-. 

The Committee obtained specimens of ■^d l from dUVerent 
sources, and tested them side by side with gold prepared 
in accordance with the dire(fHons of the Lords Commi*- 
sinners of Htr Majesty '« Treasury, by the Chemist of the 
Mint for use as a standard trial plate in testing the I 



coinage. Great care was taken in the preparation of 
this gold, 80 ounces of which were precir ; i from no 
i less than 100 gallons of chloride of ^M, and experiments 

have already shown that it is very pure. The Committee 
i propose that they adopt it as the basis for a new series of 
j comparisons. 

' "//li'/i Tn>'.l;r.Mur(s.- — },U. J. Dlw ar, F.R.S.E., slated 
the substance of a report on high temperatures. It had 
been thought that, as a low red heat brought out only the 
red end of the sped^rum, and the spedirum gradually ex- 
tended towards the violet end as the temperature rose, 
this fadl might be used as a means of measuring tempers" 
tures. The difficulty, however, in employing tlua method 
was that for a gKat portion of its length the growth of 
the ape^rum was very rapid. Ti>ere alio appeand at tlie 
beginning of the spedlnim a grey light, which prevented 
tht fad my firom being teen. Then the bamaa «^ wAt 
nrach more aenaitive to soma patta of the apeftrom than 
to others. This difference between the length of the 
speArtim and the range of hvman vision would cause a 
mis estimation of temperature unless the spectrum could 
I bo registered by some photographic process. He (the 
speakei i had, therefore, thought it better to reconsider the 
t'bjca of the grant made by the Association, and report 
rather upon the increase in the quantity of lipht than in 
the length of the spcftrum. The relation between the in- 
tensity of the li^ht e\oIved and the heat indicated had 
been already well established, though their relative rate 
of increase had not been ascertained. Becquercl con- 
cluded that the intensity of the light was, in mathematical 
language, a funAion of the heat, growing with very great 
rapidity in proportion to the latter. lie came to this 
conclusion because the radiation of heat increases with 
the temperature by the same law. The experiments made 
by himself bad led him to the conclusion that at temperBp 
tures of upwards of 1000 degrees the fundioo wna • para* 
bdic, that is, that the tempentnio increase M tbc aqnare 
of the light. He aaid nbove 1000 degrees, becnnee that 
temperatufc waa teqaired to eliminate the eflbas arising 
from the growth in the lei^b «f dm speArum. This 
parabolic innAion gave a macb slower increase of light 
than was estimated by Becquerel. Experiments on 
radiant heat had also been condtifted by hun [the 
speaker) with a view to nr.i i::!-' I:,'; temperatures by 
a method similar to tliru wliicli we eiuployed to measure 
the radiation of the sun itself. A portion of the surface of 
the heattd body whose temperature was to be ascertained 
was caused to radiate its heat on the blackened surface 
of a cube containing water, and from the number of 
degrees which the temperature of the water rose in a 
fixed time, the heat of the radiant body was concluded 
Whilst on this line of exj^ennient it was found that 
MM. Dulong and Petit's law did not hold good above a low 
red heat, the explanation probably being that the violet 
lightwaves did not carry so much energy as the larger red 
one«. — Mr. Dewar, who had at considerable length and 
with much facility of illnstratioa, explained the reanlu 
of the report inatted of reading It, cendnded imidat 
some appUiuee. 

Dr. OLADftTOint aaid the chief difficolty that had 
occurred to him with regmd to the meaanrement of hiah 
temperatures 1^ the spefimm was that it would be ur 
from easy to determine where one colour ended and 
another began, and this very difficulty had proved insuper- 
able. K\L-n thr same spedkrum was different in appear- 
ance to d.iicrent e\ cs. When he was experimenting in 
aisociatn.n with the late Sir D. Brewster he noticed that 
the Irutei could see rays of much lower refrangibility than 
he (tiie Fpt-akeil could. wliiUt he Could .vec a preatcr 
portion of tlio Moiet end of tlie speflrum than could Sir 
I)a\ id Brewster. However, by the several methods which 
had that day beert explained— including the biemena 
pyrometer • -they v, erc placed in a position to make com- 
p.iri.son of one with another, and thus obtain a reliable 
result. — A few further remarks were made |it being ob- 
served that although they had sevml means of confpariaf 
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high temperatures relatively to each other, there were as [ 
yet :u> nicins of ascertaining the absolute temperature j 
resistered by pyrometers), and the President closed the i 
discussion by a hope that the comtTiittee would continue 
ita iovestigalions next year. 

"On a Continiinws Profcff fjr I'nrifymg Cual Cuts fr./ni < 
Sulthuretled !Iydn:„',!i Aiuuuniia, nnd for Eilractii:>; j 
Sulphur and Ammomacal Satis," by A. Vernon Harcourt, 
1 .K.S , and F. W. FisoN, F.C.S.—The introduaion of 
" oxide " for purifying " foul gas " has furnished the gas- 
maker with a proceM which might fairly be described as 
continuous when compared with the use of I'mc. But 
tfter the oxide has been alternately sulphun&ed and 
revivified twenty or thirty timet, it is reiuieied inert by 
the accumulation of sulphur, aad fresh oxld« Ima to be 
mbttituted for it. Tlte tpent material, enuistine of a 
nixton of oaide and aulphvr in abont equal huks, is 
dtber bant Jlik« pyntet on the hearth of the vitriol* 
maker, «t It ia heated until the sulphur is separated by 
tnblimation. In either case the oxide itself h rendered 
anhydrous by the aAion of heat, and cannot be vised 
again for gas purifK-ation. 

Ammonia is must commonly removed from gas by 
'• scrubbini,'," and the construition of scrubbers and the 
mode of workiog them has been brought to ^reat per- 
feaion. Nevertheless this proces!i is liable to some objec- 
tions. The scrubbers arc builcy erei;1ioiis:, and the cleans.ing 
of them, W'hivh is generally founti to be necessary from 
time to time, is a troublesome operation. Also, the 
ammonia is not obtained in the most portable and saleable 
form, as a solid salt, but as a solution containing perhaps 
20 ozt. of ammonia in a gallon of water. Although the 
volume of water used in scrubbing gas is relatively very 
small, it cannot fail to produce some reduAion of illu- 
minating power, since olefiant gas is far from inaoltlble, 
and a more copious washing reduce* the illiuninating 
power in a very notiecahle degree. Th« UM of eopperati 
or of anlplraHc acid mhI aawdittt, or of ether aafaatancet 
that may be emph^ed In a aimilar manner, to commonly 
deaigaed to ■upplement the uie of icmbberr, and requires 
tbe appropriation of a distinA set of purifiere, or at any 
rate, the material used to stop ammonia must be kept 
separate from that wbich to uMd to atop mlpboretted 

hydrogen . 

The cxtraifilon of sulphur from the spent oxide, and the 
manufac'^urc of ammuniacal haILh from the l;t]uor, are 
operations which the gas manufaAurer generally makes 
over as too troublesome for him to undertake to the manu- 
fadturin;; cheiVKSt. The process about to be descnbed is 
one which \>.:: believe it will be both advantageous and 
easy for tl.-- :;:is manufadlurer to condudl upon his works. 
It effeds the removal of sulphuretted hydrogen and of 
ammonia aimttltaneomly, and yields sulphur and sulphate 
of ammonia in anearly pure state. It renders the erec- 
tion of acrnbberf, and pumping, and the washing of gas 
with water nnnecematy. U restores the oxide, from 
which antphnr and etilphate of ammonia have been ex- 
iraded, to the pnrificra in tbe form of pure hydrated 
oxide, «o that the aame oxide mav be naed fhr an In- 
deAnite time. Tba new prootM to at ones apelScabte 
wherever oxide ii, or can be, naed aa the agent of purifi- 
cation, the only dilTerences in the mode of working being 
that the oxide, during revivification, is moistened with a 
solution of ferric sulphate ^persulphate of iron), and rhat 
a portion of the tixicle is leniovcd from time to time, and 
treated in the follo'.\in<; manner: — It is tirst extr.iLted 
with water, by the use of a;i arrangement sitniLir to that 
employed in the exlrndion of bl.tck-ash. Tiie snhihle 
salts .ire »?i!phale of ammonia, formed in the puritiers by 
the readion of amir.onia antl feme sulphate, and, in 
smaller quantities, suipbocyantde, hyposulphite, and, pro- 
bably, other salts of ammonia. This extraifl is mixed 
with a small excess of sulphuric acid, aivi yields, when 
concentrated by evaporation, crystals of sulphate of 
nmnonia. Tbe remainder of the aubstance it then boiled 
with diinia aniphnrie acid, wbich diaaolm the oxide, and 



leaves a residue of sulpliur. The aiftual process of ex- 
trac^ticn by acid consists in treating tbe substance succes- 
sively, l it with a solution of ferrie sulphate, containing 
some f:ee sulphuric acid ; (a), with a more dilute solution 
of feme sulphate to which sulphuric at id has been added; 
(1 and 4I, with more dilute solutions of ferric sulphate, 
all tlieie liquids bein:; the produce of a former extraction; 
and (5), with water. The liquid resulting from the first of 
the treatments enumerated above is a strong solution of 
ferric sulphate, which is used, as already mentioned, by 
being mixed with the charge of oxide before it is replaced 
in the purifier. The residue, after the fin«l washing, 
consists atmott entirely of sulphur, and requires only to 
be dried. It will be evident that all tbe oxide which haa 
been Creed firom sulphate of ammonia and aolpbur by tbia 
treatment patiea into the condition of feme aulphatc, 
and, in thit condition, i* repUced in the purifier. There 
it again becomes oxide by the aAion upon it of the 
ammonia of the gas, which it completely removes, while 
the ammonia is fixed as sulphate. 

In order to obtain by one operation all the ammonia 
found in the retorts, and to ensure it e passaf;;e into the 
purifiers of a ijuantity of ammonia sufficient to neutralise 
all t!ie acid employed in dissolving t!ie oxide, we propose 
further to run the liquor from the condensers into a chest 
heated by steam, tlirouf^h the top of w hich a current of 
gas passes, which is drawn from beyond the exhauster, 
and re enters the main leaden,; to the condensers. By a 
suitable arrangement, tbe condensed liquor may run con- 
tinuously through this chest, parsing on after tt bai been 

heated in the current of purified gas. 

" On Ihf Valuation of Commtrcial Crude An^tfOCtn^'* 
by Dr. PAVt> and A. J. Cownley. — The authors proposed 
for the preaent un8atisfa<5tory method of testing crude 
anthraeen, that anthraquinon should be used as a basis of 
valnation. They had found that 178 parts of good anthra- 
een were equivalent to ao8 parta of anthraquinon. The 
melting-point ffar entbra^non they had feuM to be vfV. 
The agent they recommended for oxidiaing tbe anlbracait 
wn a aolntiott of chromic anhydride in glacial acetic acid. 
In reply to Or*. Axmstrono and Mills, Dr. PatJL said it 
would take three daystomakeaneatimation of anthraeen, 
and that he could not vouch for theabaolute purity of the 
anthraeen he used as a standard. 

Mr. J. NoK.MAN LocKVER. I'.R.S., read a paper " On the 
EUmculs HI ! hi' Sun." lie did not come before the sciftion 
as a chcn-.ist, but as an amateur interested in certain 
inquiries vvluch day by day seemed to be breaking out in 
a cuiio is way in a chemical direction ; and in prosecuting 
tho$c iuijuiries h.e suui;!'.! the assistance of the chemists. 
He believed that the more they knew about the sun and 
st.irs, the better it would be for astronomers and physicists 
and chemists as well. Mr. Lockyer then expl.iined the 
processes by which, w ith the aid of the spedlnim analysia, 
he W.1R able to discover the composition of the sun. 
Mr. Muggins and Father Secchi had both paid great 
.attention to the subjed; and from the retult of their 
obacrvationt and hit own he had come to the following 
conchtaiona:— Pint, the abaorption of tome elementary 
and coraponod «aea waa limited to tbe moat (cfrangiMe 
part of the apeftram when tbe gaaea were rar^ creaped 
gradually into the vitible viotet part and finally to the nd 
end of the speArum as the pressure was increased. 
Second, the absorption of the photOSf^eric l^bt, and 
therciorc the temperature of the photosphere otthe sun 
w.is much f^reater thar. had lieeo supposed. Third, the 
lines of compound nict.illic vapours l.iy ^csierilly in the 
red < nd of the s;u-i.'tium. ancl tliis held ;^oorl tor absorption 
in tb.e c.i>e of aqueous vapour. Sucli sjieftra, like those 
of the nie; ;ill:-:d.s. v\ere separ.itcd ipeitrnscopically from 
those of the metallic elements by their columnar or banded 
strufturc. l''or.rth, there were, in all piobability, no com- 
pounds ordinarily present in the sun's reversing layer. 
1' Fifth, when a metallic compound vapour was dissociated 
I fay the spark, tbe band speftrum died out, and the elc- 
I mental lines cane in acooraing to the degree of tempcra- 
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ture employed. Again, .ihli - i_;h their ksi r^ lc l^c of t!ic 
spc^ra of the stars was lamentably incomplete, he galhcred 
tne followin;^ fa(fl« from the work already accomplished 
with marvellous skill and industry by Sccchi, of Rome : — 
Fint, the sun, so far as it* spedrum went, might be 
arranged between stars with much simpler and with much 
more complex spcftra. Second, Sirius, as a type of the 
former, was the brightest itnd therefore probably the 
bottest star in our northern iky: was only known to con- 
tkin lndn»eil. (odiuni,and magnesium ; and the hydrogen 
lines in thia atar were enormously ditteaded«ahowing that 
the chnmiMpliMe was largely composed of that element. 
There were many other bright start of this class. Third, 
as types of the much more complex apedra, the red stars 
might be quoted, the spedlra of which were composed of 
channelled ••p.ii i s ;ir.d bands. Hence the e stars •.•. tie of 
a lower teinpi.rature than our sun, and htic llic tjuauiii) 
of hydro;,'cn was greatly reduced. He had asked himself 
whether these fads could not be grouped together in 
a working hypothesis, which assumed that in the sun and 
st^fi v.crp vnrimiK ck-frees of '* celestial disisociation " at 
v.ick, \'. liicli ;uc'. Liitfd liic; ccn'.iiiL,' together of the atoms 
wIhcIi, at the tc;n[icr.iiui c uf tliL- c..i[h, an<l at all artificial 
temperatures \ trt .at.iinc 1 here, 1. irmcJ the metal«, all the 
metalloids not represented in each star, and the com- 
pound* known here at present. 
In answer to Professor JansskNi 

Mr. LocKVER said he thought it wat extremely im- 
probable that there should be any vapours which never 
came into the reversing layer ; but of course, if this dis- 
sociation had any truth in it, there must be gold still in 
some part of the sun's atmosphere ; but he aiked whether 
It would not be at the extreme part of the corona rcUwr 
than in the parts of the photosphere which were below the 
chromoapliere. He had not said that gold was absent 
from the reversing layer of the sun, but that it had not 
been fuund there. The more the vapour occupied the 
lower part of the chromosphere the more conveniently 
woulJ it give its spedrum ; .Trui recent researches had 
sl'.ovvn tli.^t the densities of subiitnnccs which ordinarily 
oecupicJ the lowest p.iit of liie re\-er8ing layer had little 
to lio with tiic quantities tl't-rc present. 

Dr. Cii-Ai'STOSE observed iliat .i (luc-ticn of a very 
striking tliarrirter had beer, raised ; but 1'. tequircd llr'nkin^ 
about for a l-.ttle v.hile bcf<!re tliey ecmld fairly ^r.-ipple 1 
with if. It pointed to a ro'. rjlutirn of their elementary ; 
idea in chemistry. He thouj^nt, however, that there was 1 
no impossibility whatever in what Mr. Lockyer had ad- 
vanced. They knew that what they considered to be 
elements now were only elements to li.cm. They did not 
know how to decompose them ; but lie unagined that 
there was no chemist whatever who imagined that they 
would never be able to decompoae them. No chemist 
looked into the atomic weights and law the curiont reta* 
tioDS between them without being' convinced that there 
waa tome atytteiy behind them wtiieh would be revealed 
in the fiitnre. These were fads which were very sug- 
eestive indeed. If they greatly increased their power of 
heat and the other forces they could bring to bear on 
matter, they had greater power of tearing asunder those 
things which at the present time were elementary. The- 
remark that there were no compounds in the rever^int; 
layer of the sun was very suggestive ; and that would lead 
them to th:nk tl:.it the dissociation had begun as far as 
our present metalis, and th.tt it was very possible that in 
Sirius and in some other si us it might go still further. 
He im.agined, with M. Janssen, that there were various 
metcils which were so very m disposed to rise into vapour 
that they would not come into that condition. 

Professor B. StbwarT thought Mr, Lockyer had aAed 
very propeily in throwing out the suggestion he had laid 
before the sedion. There had been too great a tendency 
in men of science to hoard up their ideas till they were 
almost cerLiin in their own minds that their ideas were 
corred. He observed that he had found that iodine had 
a diflfeteni spedrutn for dillcrent temperatures : and he 



wanted 10 know whether this w as due to mere molecular 
change in the iodine, or whether it was flecompnscd. 

Dr. HuGGiNS remarked that the chief tl.nra -.Lr < f ".lie 
lines of Sirius was that they were much thinner and finer 
than in the other stars. The spcdrum of Sirius was as 
full of fine lines as the solar spedruni. The subje^ was 
a vast one, and they must wait for further informatioo 
upon it before they could speak decidedly upon those 
points to which Mr. Lockyer had so properly called atten- 
tion, lie wished success to all who were engaged in ibis 

field of inquiry. 

Dr. DswAR dwelt upon the temperatwe of the sun and 
the eleAiic light, and said that in order to settle this point 
they must take into consideration the total radiation of 

the sun. During the winter he had made experiments on 
the vapour densiiit.<i of the alk.ilinc metals', potassium and 
sodium. lie found that in ihe ose of ilic former ilie 
vapour density was normal ; whiUt in the ease of sodium 
it was abnornMl, bcini; very nrach !i;^her llian it ought 
to be. Tliis he tho-ji;ht, av:coi,nted for the large amount 
of light and the enoiiiunis absorptive power of Sodium 
vapour. Tlie denser th.e vapour tlic tj-eaSer was the 
amount of light got in the same tciiiperature. 

Dr. SiEME.NS expressed tlie opinion that it was im- 
possible to estimate the temperature of the sun by the 
amount of heat radiated from the sun ; and said that 
Mr. Dewar, in making the comparison he had referred t0( 
had compared two things which had utterly diflierent con- 
ditions. In order to determine the temperature of the sun, 
they bad only, as a safe guide, dissociation to go by. He 
thought Mr. Lockyer had opened out a new field of loqaiiy 
which might lead to important icsults. 

Mr. LtrcKYr n, in his reply, aaid he took il that they 
had oodonbted proofs that there were stare with «om> 
pounds in their atmospheres, and that there were stars 
with metalloids in their atmospheres, and that the tem- 
perature of those stars was not so high as that of the sun. 
What had been a j;reat difficulty to him had been to dis- 
cover evidence of magnesium and fr>dium before evider.ti: 
with regaid to the formation of other metals ; but Witii 
rcsped to that pc^nt Mr. Htiggins had corred^ed Father 
Secchi in a very important matter. With regard to the 
observations of tl:e lij,') pt-ars, they l;ad always been made 
v.'hen Sirius was lu -i on tlic I oi;/,on, and the gases in our 
atmosplu.Tc then' cut oiTall the blue light. HcACe ^rius 
had been regarded as a red star. 



ON THE ENERGIES OF THE TMPONT>KRABLES, 
WITH csiM:ti.\i. pFi ErrNc.r TO iiir 

MEASUREMENT AND UTILISATION OF THEM.' 

By tbe Rer. ARTHUR RICG. UJi. 

(CoaiinBcd ftaa p^e 133). 

To progress firom sln^ to compound la a most latls* 
fadory procedure. Adopting this plan, and dealing with 
only two of the thirteen elements— ignoring the odters— 
placing the two in such a relation that their mutual 
affinities may be fully exercised, the law as regards these 
two, and las we ihall see afterwards) tlie energy con- 
sequent upon this law, may be made fairly evident, and 
utilised in n.anufas'turing industries M Well SS calculated 
Willi mathematical precision. 

Let two be taken — any two — say, the gases oxyf;f n and 
hydrogen. I'lace what we may call equal quantitie* of 
each apart from all other elen.erts. Cause them to corf.- 
bine. It would be soon observed — ; i., jf the experiment 
were repe.ated frequently — that thit; combination is not 
arbitrary. It is not at the experimenter s option. Although 
he may put different quantities of these gases in juxta- 
position, yet by some mean<t, and, for some reasons un- 
known to ns, they unite only in definite proportions. If 
more than ir ozs. of hydrogen be offered to 88 ozs. of 

* The Cauitvi Le£tu(c|, dcUvtrc<i before the Society of Arts. 
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oxygen, the exceM of bydiogen Will Im left Qncombiocd, . 

a]so th.e rcveise. 

A"! a case of estimation by measure, the nature of the ; 
affinities, their intensity, and the inexplicable results pro- , 
dace a comparison which is very striking; i.g., 24 parts 
hty raeecurc of common $alt contain 25 8 parts of sodium 
and 30 p»U of liquid chlorine. Such condensation— that 
fot the condensing, into (aay) 24 cubic inches of solid 
miter, so much as nearly cubic inches — would require 
tbe exertion of a vciy fgctM mechanical force. To appre- 
ciate tbii, it mtitt M temembered tbM the ealt, the 
todiwii, and the chlorine are all under the Mme atmc- 
spheric pieetare. and consequently, were there not certain 
inter'Telatimuhips among their constituent elements, of 
which we know nothing, such change of volume could not 
be acconij-'IisIieJ. 

Tiic extrcise of atlmit}', altl'.nunli ilefinite as regards the 
proportions of the bodies influer.ceJ hy it, IS not called 
into aAion without either previous certain tin roundings 
or the creation of influencing surroundings, such, fur 
instance, as the presence of moisture or heal, or light or 
elc<firicity. If, fur example, wx- t.iice tliese two white 
powders which are licre mixed together, and ndd a little 
water to them, the;r affin;tie8 begin to operate, an;! a ; 
violent etTer%'escence takes place. Again, the states of 
solid, liquid, and gaseous vanish under the energies of 
affinity. Mr. Wills will mix two gateSr and they im- 
mediately form a solid. Now we will put two liquids I 
t02ether, and we find that ihey become converted into ] 
•oTide. In another caae you see that the contaA of two I 
bodies suffices to cbanBe their state. If a little iodine is 
put upon this platti Md then a tittle phosphorus is added, 
the aniaUiee are nenll^ted by ifnition, and the solids 
p«ts Into the nseotM state, tfor ere changes of state and 
temperature the only attendant phenomena of the energy 
of affinity ; eledrical phenomena ate often, if not always, 
present, aitho-jgh not al'.v.iv s observed. 

It is not improbable that, if the energy of affinity is ever 
mcasurcil and brouj^ht wi'Jiin our means of ealculat;on, it ; 
snay be done infcrentially, tt/rouf;h 5ome of these collateral 
manifestations which have not yet been so carefully ob- 
served, employeJ, and tabulateii. as their importance 
would seem to justify. What it is that influences these 
affinities in as far beyond our present knowledge as to tell 
what it 18 that intluences many of the affinities of social 
life amongst the thirteen children. The chemist not only 
endeavours to establish new relationships, but also to 
. disentangle the relationships which affinities have already 
established. He fails tOMiayt he succeeds to-moircw. 
With bodies thus by the energy of affinity compounded 
and interlaced— 

Fn mizM iattiesle, 

EcvLutiic, i:.'!:ivolved, yet rceplar 

Then mo»t, when moat imgolsr they seem." 

—wt all are concerned. Although we know not their 
laws, wc do know that they partake of the Medo-Persian 
charader — they change not — and, therefore, if once 
discovered, they are'to M relied upon under all eircnm< 

stances. 

This Medo Persian charatfter of the laus wliich Rovrrn 
the energies of the afiinitics intr-jtluces into .iny cakulalion 
of them, when and where they are known, a precision and 
means of repetition, wiiich u^ve thus f.tr to physical 
chemistry the charafler of an exart science. With a 
precision equal to that of the taws of gravity, it is found 
that in resped to combining proportions there is a mathe- 
matical order, perfeA and ex»&. True, aitictes may be 
mechaaicelly miMd in any proportions; they can be 
chemically combined only in definite proportions, and it 
is only when tbae combining, in the chemist's sense of 
the word, that the *' principle of least afiion " is brought 
into operation in affinity, and its results as economically 
utilised by men as the results of the eoogies of gravity 
and vitality were described to be in the last two leeiufes. 

In mixtures the particles are <;tin separate, and in many 
cases may be distinguished under a microscope. Here is 



an in tAiicc. If this bottle is opened, the cfiaraflerof 
the \v holi: contents is changed. The mixture of tlic atoms 
of the a;r u ith the nitrogen gas changed the appeaiancc 
of the mass instantaneously. Again, you are ail aware 
that coal gas burns in air, but we can also make the air 
itself appear to burn. In the presence of such experi- 
ments. It might become a question whether we bom gas 
in air, or whether we burn air in gas. Here is a cork 
through which are passed two small glass tubes. One of 
these tubes is conbe£ted with the gas of the room by this 
flexible india-rubber pipe, the other is open to the air. 
Now, light the gas issmog from the small tube. Here is 
a glass chimney, similar to those used with paraffin lamne, , 
The cork has been fitted into the Phoney. Place the 
chimney on the cork, the jet of gas boms as before. Let 
the supply of gas be increased, the consequence is that 
the chimacy is soon filled with an atmosphere of coal 
gas; and observe, when a ceitain <(iirint;t)' of ^-.^.r. has 
entered, the flame quits the ijlais lubt and imw appears 
upon the air tube. .Aj parcntly ajr is now hr.rniiif^ with a 
pale blue fl.ime in an atmosphere of gas, whiliit the gas 
issuing: f:oin the top of the chimney m-ty also be ignited, 
anc! V. ill iiurn in the air of the room. At tiie top, then, 
tl'iere t.^ cc al ^a> burning in air; and Within, air is appa^ 
rentiy burning in coal gas. 

Again, for example, if gunpowder be taken and well 
washed, the nitre m.iy be dissolved in hot water, and if 
the water be evaporated the nitre will be found asordi- 
nary crystals ; further, if heat be applied, the sulphur may 
be sublimed, and then pure charcoal will be left, or the 
sulphur may be dissolved out by bisulphide of carbon. 
Thus we can get the three elements of gunpowder, and 
find thqr are wnat they were at first. On another process 
of manufaAnre, if the nitre be faseil In a eradble, and 
sulphur added, there results an entirely new substance — 
sulphate of potash ; if to the heated mass charcoal be 
added, there is formed carbonic acid, and tKit, with the 
potash, forms carbonate of potash. No washing or 
v.arminj,' \v ill separate these latter combinations. They 
are fur all purposes entirely new substances; they arc no 
lont;cr a mixture, as i;unpoudei' is, :i) v\hKh the aftinitJes 
may bv .1 spark be called into play, Init tliey are in .n cum- 
hination in which the affinities have alicady done their 
work, and that under the inl"tt:cnce of continuou? heat 
and without explosive violence, and, tlietefoie, no Anther 
deve lopment of affinities, either with or w ithont the energy 
of explosion, can take place. 

The utilisation of gunpowder, then, is the result of a 
process of mixing, such mixing being designed to facili- 
tate the atflion of Mveral affinities, by placing the elements 
of the composition in dose approximation, ready at a 
signal from a ooBtrolling agent to operate. It seems rea> 
sonable to say that the closer these elements are to each 
Other the greater will he the Cscili^ with which combina- 
tions may take place, and» (heidbfe, the more readily can 
the aflSnities be utilised. Sacb i priori reasoning ie not 
confirmed; no simple mixture of impalpable powder, 
however intimately the dusty particles may have been 
mingled, fulfils the condition required in gunpowder. It 
is possible, how ever, s ) to diffuse such impalpable ^OWdiW 
in the air of a room as th.at each minute portion IS sur- 
' rounded with an atmosphere of oxygen. If when thus 
diffused explosion by detonation of any group of particles 
takes idacc, the entire mass mav explode. In mills for 
ihc rjnndin- of madder tliis accideni has happened so 
frefjuentlv .is to require special precautions. Herein is 
an example of many cises in wh.ich, '.vlulst admitting our 
thorough knowU k'c of il^e premises on which our rea- 
sonings arc based, we are found at fault when we apply 
the knowledge; consequent, apparent U, upc n ignorance 
of certain even unsuggfiStcd peculiarities in the affinities 
involved. 

Some of you may remember that in July last there was 
a veiy seiiooa accident in a flour-mill at Glasgow. Pro- 
perty was dotnoyed to the value of ^18,000 or £19,000, 
and niiwteeB Uvea wex« lost. Bitt how it happened, or 
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wh)[ it happened* no one knew. The fiie insurance com- 
paniei deputed two icientific gentiemen to investigate 
the matter thoroughly, and they came to tbe condnnoB, 

rigluly or wrongly, that flour diOtited through the air (a 

the mill had become so uniformly or minutely mingled 
with the oxygen of the air, that the atmospheric contents 
of the room or rocun- \'.e:L- 111 ;i ctato < f whnt rr..iy be 
ctllcd caseous gunpov.Jtr. The vft'cU o\ .1 sp:iik from 
the millstdrics or the machinery caused CNP-r'^ion of the 
aerial ir nipi v.der by that most violent til aU means — 
[Icti n.iticin. S.K h a ti lulusion of such a probable danger 
bcin^ niily iiuv, surmised, ^hn w 5 how little we know of 
the cnert^-A- of .iftinity. In th;s luiil appears to be an 
example of the produ<flion of explosion from hith.crto 
UnKuspcdlcd sources. 

We have in this bottle a diffused substance, and it is 
diffused in a liquid which rapidly evaporates. A piece of 
paper is immersed in the liquid, and we will now allow 
the paper to dry. When that is nearly accompGtlwd the 
comoustion of the paper with flame occws, owing to the 
non-vaporisable solid being so minutely subdivided that 
the oxygen of the air i« ia eoataA witti maay atamt of 
tbe same material, and to energetical^ mites with them 
as to produce flame. 

To apply the information already communicated to 
gunpowJcr may perhaps make as clear the influence 
which n more detailed knowledge of affinities would 
give than any other instance. Tlie aiftion of gunpowder 
is simply ihis : in a condensed material are many g.iscs, 
we will speak of these gases as one — a gas. The utilisa- 
tion of gunpowder might at first sight appear to depend 
upon having the laigett amoont of gat in the imallest 

solid space. 

Now, without entering upon nny chcmic.-il (luention, it 
may suffice to say that, in this mixture of nitre, sulphur, 
and carbon, are all the elements for (what we may name) 
the completion of the energies, though every other sub- 
stance were excluded. We have here a jar of water, and 
if into that we put a mixture of gunpowder which has 
been ignited, you will find that water has no power to put 
an end to the combustion i it takes place as well under 
waiter m in air. Fhnn eoch leatonmg and experiments 
as theae, it might be anticipated that the cubic inch of 
gunpowder which on ignition produced the greatest 
number of cubic inches of gas would be the most valued. 
This so apparently satisfadlory conclusion is very 
seriously in error. The amount oi' heat developed, and 
the rapidity with which the gns is formed, arc important 
tlcments in guiding as to th.e mode of utilising; the affinities 
c.->lied forth amongst nitre, sulphiir, and charcoal. If tbe 
affinities are so intense tliat the development of all the 
heat and gas consequent upon the exercise of the affinities 
through the entire heap is instantaneous, then explosion 
of a very violent and destru^ive character takes place. 
Such an explo?ion for mining, and doubtless other, pur- 
po.stK, would entail serious loss — the rock, Or the shell, 
would be so shivered as to be simple dust; our coals 
would have to be as artificial fuel, for the powder produced 
must, by tar, rosin, or other ingredient, be formed into 
lumps. To loosen and dift!nt<>grate, but not to destroyi 
are the general requirements for blasliof Of mining. If 
the rate at which the affinities in the maaa are permitted 
to come into play can be regulatedtMid to either retarded 
or accelerated, then the modes of otOisiag them may be 
planned. For example, if a ball ia le be sent from a gun, 
that law slranUU if possible, be imwcaied upon tbe affini- 
tiee which Nature has impressed upon the energy of 
animal vitality. A horse accomplishes the dragging of a 
load by slow beginnings, a locomotive does the same, 
affinities must do the same. Hence, the development of 
the greatest intensity of aflinity in the case of a gun should 
be progressive until it attains a maxi.mum, and the time 
occupied in so doing should be determined by th.e rate of 
travel of the ball and the strength and length of the gun. 

Other cases, such &■ the blaating of rocks, demand a 
veiy diifcient eieidee of affinities. Het* the objea is 



simply to disturb, to unsettle, to break up ; motion of the 
pieces to a distance is not requited. Considerations such 
as these, simple as they mey appear, are full of peiplexity, 
consequent npcm our ignorance of that in wmcb these 
affinities consist. 

Similar remarks apply to gun>cotton, dynamite, nitro- 
glycerine, litho-fra^eur, or any of the cxplostvce which 
modern science has formed. 

It is from an attempt to impress upon the a.nSnitics a law 
of time in their exerci&c that the various ioims and com- 
positions of gunpowder owe their origin. 

We are much obliged to Mr. Abel, wtio has kindly lent 
the Society ol Arts dift'ercnt samples of gunpowder, f litre 
is one bottle containing powder the grains of which are 
nearly half an inch "cube ; there are vaiious other forms, 
the objeift of these various forms being to develop the 
affinities at a rate to be determined by the purpose for 
which tbe respedive gunpowders are to be employed. 

The pressure at the tine of oxolofdon has berni estimated 
at more than 4000 atmospheres, i.e., more than 
4000 X 15 lbs., or 60,000 Ibe. per square inch. This 
statical pfetswre, being converted into a kinetic or velocity 
MiiaMie, ie store than «i6 Uma lifted s foot. 

(TotecoBlIaaed.) 



CORRESPONDENCE. 

THE ENDOWMENT OP RESEARCH. 

To ike Editor of the Chim'ual News. 
Sir, —I have jtist read your remarks on the above subjeifi 
contained in the leading article of the Ciie.mical News 
of Sept. 12, and with many others share tbe apprehension 
there expressed. Without claiming any degree of un- 
natural purity for the votaries of science, we may venture 
to affirm that hitherto no class of men have been more free 
from jobbery than scientific investigators. I susped that 
this ie owing, in a great measure, to the fad that 
■•teseaich ii unremunerative,'* and thefefore has no 
attfaftione for the jobbing ctaesee, or Ibr those who are 
nnable to work hard and live frugally. Tbe man who 
thinka It essential to his dignity and happiness to have 
" an establishment," and to join the race and rivalry of 
modern sensual expenditure, is not likely to devote him- 
self to pure BciencCt and science can do well enongh with- 
out him. 

If we arc to have prospfdivf payment for scientific 
research in the shape of fellowships, Ac., we may he 
almost certain that dodgers, jobbers, I'awneis, and 
sneakers of all fiotts will be attracted thereby, and the 
distribution of the scientific endowments will becom.e as 
corrupt and disgraceful as the sinecures attached to our 
ancient cathedrals. Let us rather fall into atjeA poverty 
than sink so low as this I 

At the same time, it is unquestionably true that, as 
science advances and the simple problems become already 
solved, the cost of ap<paratus and sacrifice of time 
demanded by the more recondite objeds of scientific 
research continually increase, and place sndi invcttiga* 
ti<aii qslte bayond the reach of men who have to earn 
their daily bread by daily teaching. As these constitute 
the bulk of qualified scientific workers, the pecunisiy 
difficulty is praAically the chief existing impediment to 
the progress of science, and consequently of civilisation. 
How, then, may such men be aided without being cor- 
rupted, and without a bait being held OUt fOT the entice- 
ment of '•scientilic Micawbers " ? 

I think this question may be answered at once. Let us 
have a fairly liberal endowment of scientific research 
based upon the principle of fiiiyme'i! for ri ntlls. Tliis is 
the sound and natural principle which, by natural selec- 
tion, has come into operation for tbe general remunera- 
tion of useful human eflorts. Other men are paid for work 
domeii wlqrithen,thoaMicieiitilicwodKiibei 
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otherwise ? I,i:t us suppose a cast; ; or, to put it more 
foimedty and pracflicaily, I wiil take an atitual cast; on 
which I can spvak definitely. I have made and publislied 
certain preliminary investigations " On the Diathermancy 
and Transparency of Flame and their Consequences." 
These open out an extensive field of further research, 
which I am prevented from exploring by etroneer claims 
tfaaa tboie of acience, viz., duty to my own family. I 
eaanot aflbrd to expend £io or ;^5o on •ppantn. and 
devote j^JOO or £tO0 worth of time to unremunerative 
rcaetrcb; butif thefewcKamaiket for the results of such 
KMBtilic rewMeb only cqoel to the market which ! can 
find fbr icieotific teaehiiig and aeientifie lilcrataie« then I 
iai|itt devote Moie of my mall capital t» tin appantne 
of rewirch, jait ai I do to the pnrchaie of diagrime and 
tedure apparatus, and I could also nflbrd to give my labour 
in advance, just as I now do in delivering a course of 
school leaures payable at the close of the school tt-rrn. 
Kvtry other reasonable man who desires no sinecure and 
seeki no more than the modest income of a teacher 
would gladly do the same, and willingly incur all reason- 
able risk of failure, provided his woik. ul'.en done, were 
fairly valued hy a competent and impa.tiat tribunal. 

I have thus illustrated my argument by my own case 
limply because it is a truly typical one representing the 
aaual position of the gnat majori^ of qiuuified leientific 
workmen. 

If a fund for such payment of scientific research existed, 
the genuine worker might send in his bill with the paper 
communicating the results of his researches, and such a 
bill, after being fairly taxed, should be paid, like any other 
Iwncit aceonnt. in a limple and bauneaa-liko manner. 
Tbe man who makw a pair of dioea tnppliee the want 
of a eingte iadivtdaal, lad it paid accordingly by the 
recipient of the benefit. The toiler In the workshop of 
•mnce who revealt a new truth is a benefador to the 
whole of mankind, has a fair and honest claim against the 
whole hum.in r.ice, and is entitled to draw a bill accord- 
ingly, which should be accepted and honoured by his own 
COOOtry at least. Decent gratitude and common honesty 
demand so much from the nation. It should be done, and 
Jaay be done, without opening a door to jobbery or any 
mahiplication of corrupt and idle pensioners. 

It is just possible xhM a few superfine gentlemen mny 
be shocked at si:ch commercial treatment of science, but 
some considerable experience among men of all sorts has 
uught me that these superior creatures who affetfl a con- 
tempt for trade and traders are, with very few exceptions, 
a Nt of laay humbugs, who are distingutilwa from 
honourable men of business by their unscrupulous 
readiness to obtain money by any means rather than 
honestly eaiaiag it. I thereibre diimiai their objcAione 
vHhont foftlior ftotiee. 

ThoM who have the advantage of leistue and inde- 
pendent meana may, of eourte. still enjoy the honourable 
fcnUege of nobly devoting themselves to the highest 
of homan pursuits, and freely presenting their fellow 
*(eat'.;res with the results of their industry. The more 
fully and publicly are the claims of science recognistd, 
the greater will be the number of such distinguislied men, 

Who, then, should pay the wages of the scientific wo: k- 
? The ration, undoubtedly ; but before wc can 
expeft ih:s to be initialed by Government, we n-.ust be 
represented and ruled by men who have sufficient scien- 
tific knowledge to be able to appreciate the impor- 
*»nce and the claims of science. In the present 
state of oar Universities the pto»ft£t of this is somewhat 
remote. In the meantime we have more to hope from 
private action than from Government help. In a nation 
where there is so much public spirit that millions are 
expended in "improving the breed of horses," in spite of 
Aetwf abnn^nations with which this effurt is associated, 
vben noUMwn and other millionatres can be found w ho 
•iUdewoieteneortfaoaianda in a dngte eeaeonto support 
Mt opera house or a theatrical leg-ahow, there enrely need 
to dificnlty in raiaiog a tuficient fond fbr supplying 
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I the immediate wants of scientific progtOM, I Say the 
I immtdiiUc wants, believing that it would be very demoral- 
I isinj; to the nation if the performance of a primary national 
duty were permanently left to private generosity. If, how- 
ever, the work were started by private ctTort. if its cfHcacy 
and the possibility of carrying it out without jobbery were 
proved, then any intelligent Minister of State might take 
it up, and enable the whole nation to deal justly and 
honourably with the most useful of its servants, instead of 
meanly appropriating their unreouited services, as the 
mighty enpiro of Gteat Britain n now ao diagracofvUy 
doing. 

W. Mattisv Willuhb. 

Woodsids GratD. Croydaa, 
Sept. IS. 1^. 
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Oiiitr thi$ hiading mil *« fomti an ncytlopadie IM ^ 
ckttnuitl paptti pnbthk*d ahfoad during Iht past wttt> 

vith ijf 3(1-1)1(1 (/ all lit'.effitiHf of flifc.in/.tf^cuj atimt^mrnl. 
T>\t two kalf-yciirly teluniet 0/ Ihr Cill:Viic*l. N)!W%, tli!>> 
their topious indictt, uill, Ihtrtlori, Itt tquivaltnt to an 
JBeflii* ««rie« t^tk* "j4auMMek$$." 



Nova. Ail degreia of tesspefstuieafe Csaiigradc, unites ethstwhe 
•afcaaaad. 

COK^ttS Rtni^m Hfbdonuidnircs da Srcncci de PAtaimag 
dti Sciencts, September i, 1873. 

On Aurorae Bofoaico, ^propoa of a Reccat Memoir 
by M. Doin«ti<~M. Pave.— Donati aeeica the explaiiation 
of anrorat in a meteorology which ho terms costnle. The 
phenomena are probabtv due to eleftro-magnetic currents 
going from the sun to the planets, their vehicle being the 
ether. M. Faye, hesitating to accept this view, diredis 
attention to the forces really aAing in interplanetary 
space. Tn ail -i 1 to attraction there is the force pro- 
ducing the phenomena of comets. Might not this, opera- 
ting on our earth, give nse to auroras ? The efTefts of 
this repulsive force are proportioned by surfaces and not 
by masses. Insensible in very dense bodies, they become 
enormous in matter of extreme tenuity. Hence the im- 
mense comets' tails of 30, 40, and Go millions of leagues 
having a dite^ion away from the sun. These rarefied 
matters have a very high velocity, as if solicited by a force 
twelve or fifteen times greater than that of gravity. 
Spedlral analysis ehowa that comets have two kinds of 
light ; one from solar illumination, the other proper to 
them, and cbaraderised by bright Knee of a disOonttoaoUB 
speArum, indicating incandescence of gaseous parts. 
The eartb, (00, viewed from afar would present two 
speAra ; ibal of solar Ugbti and in the obtcora pan near 
the poles the disoontiooos spedtnim of its anroras, boreal 
and austral. The author does not think the feeble incan- 
descence of cometary matter is caused by solar heat, for the 
same rays do not produce such efTedis with us. If a screen 
were placed across the tail, the particles striking it would 
likely become suddenly incandt < n t. Now the nucleus is 
Jufet such a screen ; against which tiie anterior molecules 
of the nebulosity strike, producing heat and light ; while, 
on the other hand, molecules not thui arrested pass 
rapidly behind and from the tail. Thus there is a double 
etied. On our globe only the extreme and very rare layers 
of atmosphere have some analogy to these co r 1 
nebulosities, but they may give rise to some of these 
phenomena ; not tails indeed, for the greater attra<ftion of 
the globe holds in the matter about it. But they might 
produce some feeble light-efliBAs similar to those of 
comets if the repulsive force communicated to them in 
certain regions a considerable velocity, transferring them 
to other regions of our globe. The Umiu of onr atme 
spheiv aio viiltiw«nii bot Iho tim limit wiU be when oar 
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ftir, having become more rare than the vaeaum io our 
best pneunistie machines, has been reduced to a medium 
dottbtlest compifable in deasity to the cmntuf p«bu. 
loeiites, on which the reptiltive force of the ma aftt. 
Cootider tfaie limit ; it ie not likety spherical. The lower 
lajrert of our atmoiphere iliow 1^ the barometer a well< 
marked minimum of pieisure at the poles, and maxima 
which <fo not coincide with the equator. Temperature 
and radiations pr.jJuce great irregularities in them; and 
it must be the s.r(n-t: with the extreme layers. They pro- 
bably experience on the Side next thf sun, the side on 
which tiiey attain highest ekvatiun. a lepulsive force 
appearing in a flight pressure centrally. movement 
at the cd»es. This limiting layer is tl-.ns conceived as 
havirj^ .i less ciir\ nUiie, il.ough a hit;i,cr elevation, than 
that of the opposite side; and, as in thi- inferior layers 
(though in greater degree), presenting a dcinessicn near 
each pole on the right side, where the ground and inferior 
layers radiate least to the heavens. Then as to the edges 
or the hemisphere turned towards the sun. The super- 
ficial parts, reduced to extreme rarity, obey the repulsive 
force and are driven tangentiallyi acquiring considerable 
velocity in an hour or two. Reaching the depression 
near the poles they enter the vacttum and rush across it. 
The cattb'e attr»flion profjuces a strong cnrvatuie in their 
trajcdories, and tbty meet the limitmg aarfaee of the 
atmosphere beyond the dcpfc^&ion ; and if their velocity 
may have reached several hundred metres per second, the 
incessant shock of these mobile particles against the 
fixed will give rii-e to light. Tlic slight illuminatiun 
which will be visible to us in a limbed p.irt of tlie heavens 
will have the charaifters of k-iscous incandescence. This 

?henomenon will not occur equally all round the jjiobe. 
n regions a little removed from the poles there is no vast 
depression to cress ; tlie molecules in their passat^e 
encounter the resistance of a continuous layer, .ind cannot 
acquire the same velocity as at il-.e poles. Hence the 
light will mostly be produced at the poles, and especially 
at the pole adlually deprived of solar light. The author's 
purpose is not to assert this as the veritable cause of 
polar auroras, but to show that, apart from the mysterious 
causes one is tempted to invoke, there is besides Newtonian 
attraAion a real cosmic force which must play some part 
in our meteorology, and which is conneAed very simply 
with the sun itself, and especially with the variable state 
of his surface. 

Note on Siemens's Bobbin. — M. Pellerin. — The cJiief 
disadvantage of it is tliat it rk vr inps a considerable amount 
of heat, and thus .vcik is kst. The hc;>t prtjbably ari'^cs 
in most part, fron) curients devtluped by tlic niu\erncnt 
in the metallic rna--s fortinni; tjie core. Such currents, 
which arc par.tilel to the axis oi rotation, may be obviated 
hy fornnngthe coro of di?cs o( soft imulated iron, the com 
bmallon of which in a sufficiently solid manner is not an 
insurmountable difficulty. 

Changes of 'Form and th« Spcdtrum of the Comet 
(1873) IV.— MM. R.iyci and Andr£.— On the 26ih and 
27th August the comet had a circular form of about G r;i:n. 
diameter, with luminous condensation in the centre. Its 
gpedrum consisted of three bright lines in green, yellow, 
and blue, the first being longer than the two others. On 
tl c .'fji'j and 30th its di.iriutcr was S n;in., and it showed 
a tail of 25 niin. directed away from the sun, and inclined 
at about .17^ to the diredion of diurnal motion. The 
head, siiil iininJ and with a brifjhter rmc1etJ«i, tr.ive a 
tpeiitr'.im (;f tiiree luminous b.inds as befcrr-, but also a faint 

continuous spedlrum. Some peculiarities in the green 
band are noted. Drawinp of tiio comet are given. 

Pom of llactial 8c«i ComiMfed with that of 
Tenetttid Ocemis. — M. Meunier. — According; to one 
theory of sidereal evolution Mars is an older pianet than 
our earth, and now presents features which our earth 
iihoald present later. The author finds a t-.ew indication 
of the greater age of Mars in the form of the oceans on 



bottle-necked shape— long and narrow passages. Now if 
one takes a marine map>, toch as that of the North 
Atlantic Ocean, and titeca enoeessive horiaontal cuivca 
for inereaahug depths, on* peredvea that iheae cams, 
tend pmpcicive^ to limit soact, the form of which is 
more aniTmore elongated. At 4000 metres, for example, 
one obtains forme comparable in all points to those of the 
Martial seas described. Hence, if we suppose the 
.\tl.tntic absorbed by deep masses aifiuilly in ct '.irse ef 
soliiSifiea'.ion, so that the surface of ti.is ocean sinks to 
.(rxjfi metres, we should have .1 small surface covered with 
water, and a narrow elunfjaled form of sea exadly as la 
Mars. 

Metalliferous Veins, of Cornwall ; the Rich Portions 
of ti t . ns.'the Structure of Si ;. Portions, and 
their Relation with the Direiftion 01 the Strati^aphic 
Systems. —M. Moissenct. 'I he author draws the fol- 
lowing conclusions : — The parts of the vein whose incline 
approaches most nearly to a vertical dire&ion are the 
most produ^ive. The rich portions are commonly, in 
Cornwall, enclosed in a gangue of moderate hardnssi. 
Most frequently the metalliferous bands or columst 
incline in the same diredion as the gangue. The rick 
portions are frequently disposed according to the diredkn 
of the strati^phical system to which tm initial ftafttue 
of the vein is related. 
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corresponding to the formula C,,,H<;N,HjS0,,C'!H60. 
Th.is bi n/ijyl b sul; late of naphthyUmin loses all its sji 

. phurous acid at a gentle heat, yielding a fusible reiiooM 

the planet, which are dcWiihed by Mr. Frodor as of compound very lolvbte ia- ether, modcnMly MliUe i> 



fniuit Itnliatut, .\nno III., 
Fascicolo VII. e VIII., 1873, 

Researches on the Nature and Constitution of 
Tannic Acid. — Ugo SchifT.-^The author reviews the 
previous labours of Bcrzclius, Strecker, Robiquet, 
Rochleder, Hlasiweic, Lowe, &c. He then examines ths 
reaiflions of tannic acid with the oxychloride of pbes- 
phorus and with arsenic acid. The compoaitioa of aceto> 
tannie acid he givee aa^ 

Carbon ., i^t 

Hydrogen .. .. .* 4*4 
Acetyl 

loo- 1 

corresponding to the formula Ci4H3(CiHjO)^Og. He 
conciuJes his intorestintr paper with an examioation of 
the cllagic and rufigaliic acids. 

Butyric Acid Generated in Fermentation.— G. B. 
Grillone. — The author made an extradt 5 kilos, of rice iti 
60 litres of boiling water. After twenty-four hours 60 grms. 
of malt were added, steeped in a litres of milk, i kilo-oi 
minced flesh, and 2 kilos, of white chalk. The wholewai 
allowed to ferment in a covered wooden vessel at tbr 
summertemperature (^3 to 30']. When the developncot 
of gas had ceased the liquid was raised to So°, filtered, 
mixed with carbonate of soda as long as a precipitate wat 
produced, the carbonate of lime filtered off, and the iitirale 
concentrated to a small volume and mixed with svt- 
phiiric acid,\\:jcn a con-ideral 'i i i .r : i : r f crude bctyfic 
acid scpar.ited, and was fieed fi ui.i .t^. m pany in^' prc^Judis 
hy f.-.cc'iion.il distillation. 

Adtion of Aldehyds on the Bisulphite of Naphtha 
lin. — Dr. G. Papasogli. — Benzoic aldehyd was added to a 
hot aqueous solution of bisulphite of naphthylamin. The 
liquid became turbid, and- small wlutc crysials wtte 
deposited, soluble in alcohol, but insoluble in ether asd 
water. They contain— 

Carbon .. 6163 

Hydrogen , .. 5-13 

Sulphur 9<<i6 

Nitn^n .. 4-97 

Oxygen 19033 
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absolute alcohol, bnt insoluble in water. The tthiTi;a! 
solution on treatment with ordinary alcohol deposits a 
vUlttb yellow cr>-stalltRe powtfsr COMainlng— 

Carbon i>^'}2 

Hydrogen «• 5'62 
Niuogea O-06 

lOO'OO 

eoHMiMBdiag to the fbrmuta CioH7N,CyH6. 

AAion of Amides on Phenol. — Dr. Icllio Guareschi. — 
The author has studied the behaviour of benzamid and 
acetamid on pheao!. and that of benzamid on the ealicylate 

of methyl. 

A(f\ion of Chlorofonn on Phenate of Potassa. — Dr. 
j. Guire&chi. — The author, wishing to find a sensitive re> 
.uv.on for deieding the presence of phenol evaporated to 
dr>-ness, a solution of phenol to which potassa had been 
added, aad the residue wb li- stiil warm was mixed with 
chloroform; asplendid purple-reJ colour was immediately 
developed. The potassa must not be in excess, nor the 
tenperature very high. The reaiftion is decisive with 
O'l nilligrm. of phenol. The colour is probably due to 
the formation of ruHolic acid. 

Synthesis of Coniina.— Ugo Schiff.— This paper is 
taken from the AnmiUn der Ch^ini<- mtJ Ph.armacie, 
vol. dxvi., p. SS, with some additions by the author. 

Analysis of a Svlphuiou Water frotn Messina.'— 

G. Maziaxa. 

XflMM HMomadaire dt Chimie Scientijtque etJndiutrUtU, 

par Ch. M^ne, No. 33, 1873. 
The only chemical paper in this number is the descrip- 
tion of an apparatus for the anal3-Ki8 of gases, patented by 
M. H. Orsat. A description would be Qnintelft^hle with* 
out its accompanying woodcut. 



Rfimiinn's Fiirher Zdlung, No. 32, 1S73. 

In the continued notice of the N'ienna Exliibition we 
find mention of Scheuermann's birlinfj-inks, as dis- 
tinguished for excellence in quality. We find receipts for 
dyeing and finishing plushes; for a bright green on 
WoUen piece-goods, flannel, and wool ; a medium green 
Oavoollen clotli ; a daik green for shot-goods ; a silver 
grey, a drab, and a b.'ight salmon on cotton yarn; a 
green on wool and woollen yarn with Nicholsoh's blue. 
This may be produced by boiling the 100 lbs. of goods, 
previously dyed a medium blue Witb Ijlbs. sulphuric acid, 
3 lbs. alum, and about i lb. picric acid till the required 
shade is obtained. A faster green can be obtained by 
boiliag the same weight for an hour with 3 lbs. alum, 
t lbs. tartar, and 12 lbs. fustic, or young fustic. The 
bttsr gives a brighter, but the forner a faster shade. 
There aie also receipts for an olive on wool, a dark blae 
and a bright brown on woollen piece^toodi. In the 
gimcnt, or old materials department, am teeeipts for a 
psesy on silk, and a brown on mixed silk, rach as silk 
and satin ribbons. 

The following formula is proposed for a chrome yellow 
on calico: — The pieces arc saturated with a solution of 
sugar of lead (li lbs. per gallon), dried, printed withi 
colo'.ir composed of alizarin, red liquor, and acetic atiil 
thickened with starch, steamed for ninety minutes, a ;eJ 
for two days, passed through a solution of 3 ozs. chroniate 
of potash per gallon, ham'.iL'd 10 a weaker solution of the 
same »alt, washed and brightened with soap. " Anthracen 
b'ue " is still flourishing, at least on paper. According to 
the inventor 25,000 grs. of anthracen yield only 2'5 grs. of 
this mysterious colour, whence Dr. Reimann calculates 
its cost at aoiOOO rinndoUars (/3000) per lb. The inventor 
of this same ecdenrj^vca the following receipt for a black 
on tiaeo yarns. "To too ells take 4 lbs. catechu, 4 ozs. 
w lphat e of copper, and |lb. potash, and give it a couple 
•f tarasatabfiMkheat. It isthmi worked for half-an>hottr 
iftsMliagbathor sto61ba.of logwood, and iftlbcof 



sumac, blackened in the same f!ot with Jib. copperas, 
rinsed, finished witb starch and tallow or lard (!J, dried, 
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Assay of Crude Phenic Acid.— — Hager gives 
the following process for the assay of crude phenic 
acid:— 5 c.c. of the sample are taken and shaken up with 
3 c.c. of a mixture of caustic potash (sp. gr. 1*34) and of 
alcohol at 95'. (The respetflive quantities of potash-lye 
and of alcohol are not stated.) 5 c.c. of essence of petro- 
leum are then added, and the whole ahakan again. It ia 
then allowed to settle. When the liqnida have araarated 
the volome of the lower stratum is read off. The increase 
in its bulk ehowe tlie amonnt of a&ual phenic acid pieeent 
in 5 c.c. of the sample. The lower stratum consisting 
originally of the alcoholic potash liquor its bulk was 3 c.c, 
and all increase is due to the quantity of phenic acid. 
Schoedler proposes a method of assay based upon the fnrt 
tliit phenic acid when beated combines with sulphuric 
acid, wliilst the latter carbonises the tarry produ<fls, dis- 
engaging a certain quantity of sulphurous acid. If we add 
to the produ<f^s of this reailion of sulphuric acid with 
crude phenic acid water, and then carbonate of baryta cr 
litharge, there is formed a soluble lulpho-phenate and an 
insoluble sulphate, which carries down with it the car- 
bonaceous matters, whiUt the oily substances separate 
themselves in virtue of their insolubility. All that is then 
needful is to precipitate the solution of sulpbo-phenate of 
baryta with sulphuric acid, and to deduce the quantity of 
phenic acid from the amount of sulphate of baryta 
obtained. The following are'the details of the process :— 
a to « g^s. of the eample in queation are taken and 
heated in the watei^hath to volatilise nay alcohol that 
may be peesent* An eqnal ouantity of cenee nten t e d aol- 
phuric Md is then cantiotniy added, and the mtature Is 
then exposed to a temperature of 50" to 60*. The liquid 
is then diluted, mixed with carbonate of baryta or litharge 
in excess, and filtered by dccantation. The filtrate pre- 
sents a yellowish colour. It is decomposed by dilute sul- 
phuric acid; the precipitated h.ise of baryta or of lead 
is coUeded and weighed, and the amount of phenic acid 
is calculated. — Monittur Scienlijique. 



PATENTS. 

ABRIDOUBNTS OF PROVISIONAL AND COUPLBTB 

SPRCIFICATIONS. 
Imfirotrmrntf ill fruni] ftf, icxcage anJ trmting firoJuctt oblninid 
Ihttt/rom for the ptotiudion oj manurt. Italdwin I.atham, 7, Wetl> 
raioatcr Cnamliers, Victoria Street, Weauninxer, MiddJnez. January 
38, 1^3.— Ns. 331. Thi* invention consisu in utiliiinethe precipitate 
obtained from aewagc in the " alumina, " phoiphate oT alumina," and 
other phosphatic procctto, and ihc "magnetia* and "iron" proccstca 
for treating other aewace for the production of manure. The laid 
precipitate ia first dried, and after xlanctinK lome lime ia treated with 
sulphuric or other acid, (o a> to convert the alumina in lulphatc and 
sciqaiaulphate of alumina and the phosphatct of alumina ana lime into 
auperpboaphates, and also to carbonize Mime of the organic matter. 
The Gompound so treated is then mixed with (heicwaxe, tngethcr with 
suOeicnt aUtali to neutralise tKe acid, whereupon the retultinfraUimlnn, 
phospbat* of alumina, and phosphate of lime, are precipitated, and, at 
the name time, the floceulent depoait formed dr^s down the auspcndcd 
matter!! in the uwaRe. while the humus. mould.and carboniaed matter 
(if the compound combine with tome of Ihc ammonia. The deposit 
tl.i;s iibtained may he used aa a manure, or it may be drii-d and treated 
an J be again applied to other lewage, in the abovcdejciibed manner, 
in or lcr 10 obtain a rich maaurs. The soiid matter may be 6rSt 
remnvt :! fium the '^cAac- by theanasatBs4«scribcdlalbcpctiti«wt^ 

«(K'Cifi.;.1tior., Nn. S-iq. <li tljl'). 

/r>i/fin;mcii(i in tht means emptoyrd /or frtiing gtait from carbon, 
Krtau. cr c:k^r tui;l,incei Ik^S may aJktri to ilt turfact. Jame* 
AuRii'-tino ll.irtlrv Tnulson, manufacturing chemial, and Thomas 
lUrtTKr, I t f U. Jjnuary jS. 187J.- No. 333. Fluoric acid in com- 
binauon with muriatic or nitric acid, and lometimcj nther acid* ; or 
fluoiM: mM with water: aumetimes a powder is used composed of 
pumlce-tlMW, slaked lime. saUs of tartar, Oetbyahire spar, powdered 
toap, sugar. The invention is particularly applicable to railway- 
slaii^n or other large rnofi. 

Jmprof/rmtHli in lampt and apparatus for IturniHg tnintral oils or 
MtrinfiammiMe liauidt. Jotpit SolMlsi k M,Clleclwe.nw>rC— tillw» 
Fiaacc. Jaaiwiy aS, s^/i.— No.3)6. TUainvealigBMaisistsbK — 
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Vtmtwith the bunwr of the varioat fennt and arrangement* of lunpi 
aacVkporaling tubr.forthe purpri'se of Vccpinj^ up thr Mipplv of vapour 
fron the minrral oils or cs»;ii:t'.i nr other inna.nmatilc hciuidi, and 
thereby prevent the iicbl from becoming aroill or exiindt. 

/ mpn mmm it m Itmftftt burning ktavfoUt. lobn Henry Jobnton. 
47, Llncoln'k Inn Fiflda, Middlesex. (A communication from Robert 
Hitchcock. John Morton Sigourncy, and William Van Vranl»rn Km',», 
all 'if Wiicriown. JefFertun Co., N Y >. J»nu»ry jg, ib.--, — N i. 
Thit invention » direAcd to the burning of heavy oili in lamps in such 
manner th>t • tailHiMIt lane without amoke may be produced wiih:>ut 
retiuiring tbe Vac of a chimney. To the iccnmpiItUiment of this abjca 
I nave found the follnwin^ instr jmctitaliiiti rcqui-.itc :— Fifit. paDsagc* 
orduAl through wluth air rr.-.y bi- ((m lu 'if d L. th to the enterior and 
inlerigr of the flame ; scconill.v, inrchanism fur impelling currcnta of 
•irtbimfll Ibete pMsaRc* to'b«(h the oterior and interior of the 
Hame ; ulnllir, a MllcAmg cap or cone placed over the wick with an 
a pertur* for IB* pMmg* tt tho Amm, ud io alupad u to diraft the 
c^ti rnaltapelMcmfCttt of air to impiago -Mpon tho nierior of the 
flimc 



An impnvid txptoiivt powdtr or totnpounJ, and Iht modeo/prt- 
Ihe samt. H. H. Murdoch, patent agent, 7, Staple Inn, Mid- 

-I A c imtnunication fnim Baron Viflor de Rutenbcrc I'atis). — 



paring Iht tamt. 
dlcsct 

Jir.u»r> .j > :'■-] — No. 360. Thi» invention consisti in mixing ran 
(Unite with niiro-glycerine in order to produce an improved caploaive 
powder. Kandaniio, wUch • hydrottd dlicOi was Srai diaeowrcd 
at Randanne. in Pranct. According to thia invcntioa the randanite ia 

firit dried and then roasted at a light red heat. It it then reduced to 
powder and tified, and ia ready fur ute as an abaoibcnt for nitrn- 
glycerine. Should, however, the randanite used be very impure, it 
should before being treated as described be washed in an acid solution. 
The improved explosive powder is made by mixing the prepared ran- 
danite with niiro-glycerine by pouring the nitro-glycenne gradually 
upon a quantity olihe prepared randanite upon a surface coated uith 



lediousand troublesome operation, especially if required io large qoan- 
titles ; an accidental discovery has, however, relieved me from funher 
inconvenience upon that score. I have in my laboratory a cop^ 
dr>ing oven heated by steam from a boiler. The oven is tecuret 
againit exccuive radlatioil by an outer esse of wood, but, notvitJi- 
(landing Ibis, there is a considerable amount of condensatina gneing 
in the topptr jacket eif the oven, and I find that the resulting witet ii 
ftic from every trace of .VH, . ihuj I have a tonita.it supply of witrr, 
»hich only requires crKiling to render tl fit f<ir even Ihe most dclitau 
dctcrminatinnt. The high icmperatOK at which the sieam it caa- 
dcnscd is evidently the cause of tbt parity of iha water.— W. F. K. 
Stock, t.C&, LAoraMiy and Aaaigr Ofioa, Weoiar Sntcti Oar- 
liiHtoii. 



TO CORRESPONDENTS. 



//. //.— "JeloUoe" is a peculiarly made aniUne biack. 
for uaioK >t ia ji l ailMgia pliy kawa Daaa daa a ibad ia pbi 

periodicals. 

A. /'.—The following is the prescription for hydroiulphite of ioda,u 
given by SLhutienberRcr and Risler :— Allow jo grms. of bisulphite of 
soda at 30° llaumi to aCt on zinc turnings, air being excluded. Afscrsbeet 
half an hour, 50 to 100 grms. o( milk of lime arc added coataiaing 
joo grms. of quick-lime per litre. It is then diluted with 5 litftt of 
water, shaken up. the clear liquid decanted, and prc?erved in tmsll 
bottles completely full, ucll <itopp<-red, and inverted under water. 

7. WiiioM.— As the w<xil has been already treated with sulphartc 
acid, it is not likely that any substance will, without either destroying 
the woollen fibre, or altering it so as to render it worthless except ti 
a manure, discharge the dark colour from the wool, which cannot be 
treated «itb chlorine or similar af;enls i still you might try the aftun 
gutta-percha or soft metal, and stirring the mixture with a wooden | of sulpliuroaa acid gaa, which migbt to aom« citcat bleach the dark 
'<-•■•■ • - - . ' -n|,whl« anwaraitowetrcffite have beni dfalvKIt"" 
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apoon or slice. Or the mixing might be efTe^ed in a mixing machine, j coloured 
Improvemtnls in Ihe manufacture of manMtti, John McDougall, of colours, 
the firm of McDougall Brothers, manufsAuring chemists, Manchester 
and London. February 1, 1873.— No. 393. This invention has for its 
objcA improvements in Ihe msnufafture of manures. I treat phos- 
phatic substances with sulphuric acid to render them soluble and 
remove the soluble cnnsiituents (either whole or in part) by washing, 
filtration, or other convenient method, and into the resulting solutios 
I pass Ikquida, gases, vapours containing ammonia, and Ihe resulting 
produfi may be concentrated or dried by exposure or heat. Or, after 
passing ammonia into the resulting solution as herein described, I 
allow the precipitated phosphate of iime to subside and separate the 
liquid, which can be evaporated Into a salt. The precipitated phos- 
phate can be dried fur use or incorporated in the scmi-liquid state into 
the manufacture of superphosphates as hereafter detcribed. The solu- 
tion obtained as herein detcrihcJ imy be used for the removal of am- 
monia in coal-gas or other gases ariung f.-om the deslruAive dialillstion 
of carbonaceous subilancet, by employing it in the ordioary washers 
or scrubbers in use in gas-works, or by other convenient method. I 
alao treat phonphatic subttances with hvdrochl:>ric acid in any desired 
Quantity t:i ; [ lulcr Lliem !t.:liil}lc ; if Ruflicicnt of the aLid has been added 
tOCOnvcrt the ; hii-phate into the liquid state, any insoluble residue 
mayor may not be removed bv subsidence or other convenient method ; 
and into the mass or liquid I pass gases or vapours containing am- , 
m<^nia olhrr than cual-ca?. The rr&ultifig produifl can be cnnciT.lr.itnl | 
h; hra'. ( r etposuic. Or, in Iruatini; the phitsphitti.: mjIi ij-ti c s u ith 
hydro. hluiic acid as above dctciibed, I talc care the aciii is 1 i reduced 
altanathtOr, if acid of full atrength is used, the resulting solution may 
be dillltad, ao that, after paaaing in the gases or vapours containing 
ammonia, the resulting solution t>-..ill not be too dense to allow the 
s<i'"ia'L phob; hate that has bc^i'mt ^ijanRc l into prtcipitaled phosphate 
to subside, ho that the liquid m.iy run off and evaporated intoa salt, 
and tbe precipitated phinphaic dncd lor use. In the manufaAure of 
aaperphosphate of lime Inr manuie, when sulphuric acid ia used, it is 
customary t<t dilute the acid with water when bringing il into contact 
with the phiiHpli.ite to ht aCled upon, by which mean-, a drier pnxlutt 
is obtained than if ociii alone were cmplu}cd. This water, cither 
whole or in part, I substitute with liquids or semi liquids containing 
amnnoniaor other useful manurial ineredienia, and so Ltili'>e them, at 
the s-ime time obtaining a manure ofsullicient dryness. If the liq ii 
uv'. d I' q 11 res the addition of an acid fur its proper utitisal:or , thi -i . 1 1 
must be added tu it before uning, or ettra acid added 10 the phos; IuI'j. 
Ailarthc removal of the soluble constituents from the pbospbatic >ub- 
atancea treated with sulphuric aiid as already described, the re<i>!ue 
will consist to a large eileni of sulphate of lime, this sulphate of lime, 
or sul. h,iti- of lime obtaine d by ether methods or in a natural slate, or 
chloride of calcium, I treat with liquids containing ammonia, and 
adlilat agUatad pass in carbonic acid, which causes the decomposiii <n 
oif the aulphalea or chlorides, and liberates the acids to combine w ih 
• the ammonia. After subsi lencc, I separate the resulting solution ir.d 
i.\ ai-^'iate it iatoa aall. The car tonic acid generated in the trc.utiH iit 
with an acid of phosphalic substances containing carbonate of hme 
may be utilised for this purpoae. or may be derived from other con- 
venient source. When it la doairable to convert the precipitated phos- 
phate* obtained by the toMMiai Draeaaa again into aolablo pboaphaies, 
either wholly or in pan, I Md •ttiplmrlc or any anitabla acid to «fia 
tbia purpose. 
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BRITISH ASSOCIATION FOR THB ADYANCEMENT 

OF SCirNCE. 
Bradfukd Mei*tino, 1S73. 

SECTION B.— CHEMICAL SCIENCE. 
PusaiOBNT, Dk. W. J. RVSBBLL, F.R.8. 

" The Purijication and UtiUuitioH 0/ Scu^ age."— Mr. R. 
B. Gkamthau, CEf brott^t vp the Repoit of the Com- 
oiittM of the AMocialion on the Treatment and Utilisa- 
tion of Sewaee. The meeting* of the Cooinittce had 
been atteodedtiy Mr.Oiantbam, Pntleaior Corfield, Mr. J. 
H. Gilbert, Mr. W. Hope, and Professor A. \V. WiUiam- 
■on. Tbe Committee srated ihat it had continued that 
part of the inqniry for wliitJi it \va«! particularly re- 
appointed la!»t year, viz., thtt itxaminaiion of the typical 
case of sewaf;e farming at f in-'on's F.irm, near Romford. 
Tables similar to thoseof la«t > e ir were ;i„'ain supplied. An 
analysis hnJ beon maile of tin- 'oil of the (.\':r., fhowinj; 
considerable increase in the .Tmount of niirO'jun and of 
phosphoric acid. A further iximinafion had bc-cn made 
of the sewage farm at F.arPs Wood, with more s it isfaC^ory 
results than before. Dr. Gilbert had ngain furnishud a 
note OQ the dry eartli system. VVhitehe^id's process had 
been for a few dnys nt work on co:isidL-raHe scale at 
Enfield. The Locnl Government linnrd had obtained 
returns of loans for sewa^;(; fariiT;, conduk^tcd by local 
authorities. The inforniai[on in those returns would be 
valuable if exaft. A radical tU'fcft in them was that 
there was no separation of capital from working expenses, 
and the cost of land was lumped with that of the works. 

JMr. Hope read an elaborate report on Rreton's farm at 
Romford. Systematic observations had been continued 
>1NI summarised in tables corresponding to those of last 

Car. M.\ny of the results thus contrasted were 
ktraAive ; but the tables, although themselves only 
nmmaTice« were so voluminous that It was impossible 
wic<|oateljr to describe, them. The points of chief im- 
portance were that tbe efllueat water was slightly purer, 
tbna explodin); tbe nonsense sftmetimes talked about land 
becoming ** sick " of sewage, that an analysis of samples 
of the soil taken in April, 1873, at tbe same part of the 
farm as the samples were taken from for the analysis of 
1870, prior to the application of any sewage, showed very 
appreciable quantities of phosphoric acid, ammonia, and 
nitric acid, wlien valuable manure!; wt-ri: a'most indeed 
pratflically ahsent in the same soil in 18-0. The com- 
mittfc also found that th.e population of Romford had 
been largi-ly overstated by the Local noanl, and {\\.\\ in- 
stead of between 7000 and 8000 ptisoni-; fccdin'; tlie 
sewers there were only .about 4600 persons in all. i io?, 
of coiirse, pa\ e a very dilTtrent compk-Moti to the agricol- 
tural results, and, amoni;.';; other tilings, gave the new 
and important fafl, thtt in the cr.se of the town the sewaRe 
of the population, incliidin';, of Loiir.ke, kitchen and wash- 
house slops, and that ('.lu- to horsc) ,ind to iivr-stock on 
market days, contained 13' 14 ibs. oi nitrogen per head per 
annum. 

Profes.sor CoRfirLD gave the ^nbyfance of an abstraft 
of all the reports which had beet; rrovented to the As.socia- 
tion by this Committee since its iirst appointment. The 
final opinkne of tbe Committee were in substance as 
follows 

I. All conservancy plana, including midden, heap, and 
eesepool systems, dry ash, and dry earth closetSi pail 
closets, itc, are quite incompetent as solutions of the 
general question of the removal of the refuse matters of a 
population ; they only deal with a small part of the liquid 



manure ; towns which resort lo one of thcin rt-mitre to he 
sewered, r>nil tic siwayv it quires to he purihed. Ilie 
manure produced is in all c I'-es (c.tccpi in tliat of pimple 
pails or tub*, when- no uxtiancous materials are adder!) 
poor, and will only bear the cost of carriage lo a short 
distance, takKii* into umiideration the cost of colkcliim, 
that prodticc 1 by the dry earth syslcm bein;r, even afn-r 
the earth lias buen u.scd three times over, merely a Rood 
(garden mould. Moreover, these plans all violate one of 
the most important of sanitary laws, which is that all 
refuse matters which are liable to become injurious to 
health should be removed instantly and then be dealt with 
afterwards. With all these plans, it is an obvious advan* 
tage on the score of economy to keep the refuse about the 
premises as long as possible, and the use of deodorants 
of various sorts, or even of dtsfaifsAante. proves that this 
is the case, and that these syatema all depend upon a 
fallacious principle. They should therefore be discouraged 
as much as possible, and only resorted to as temporary 
expedients, or with amall populations, in very exceptional 
instances. 

II. The water*carriage svKtem, on the other hand, is 
based upon a sound principle, that of removing all the 

I refuse matters at once and in tlic cheapest possible 
manner by gr.i\ ita;;i n . .-.nd ought to 1 . !l ortcd to in all 

! but the most i \ct. ptioii^l cases. The ui ^ii.oB of the coin- 
niittee that all slv. ^rs should be made of impervious 
materials, and il;at separate drains to diy the subsoil 
should be construfled where necessary, has already buen 
most emphatically expressed. The freest po&siMe ventila- 
tion of sewers, house drains, and soil-pipes, in or J-r t:t 
prevent accumulations of foul air, is also c^srnt al. With 
rejard to tli'^ utilisation of l-l .va^je. tb.r C n.i.uttee has 
tome to the conclusion that the prec ipitation processes 
that it has examined are aK i.icompclent, and necessarily 
so, to i-fTeik more than a separatiou of a small part of the 
valuable ingredients of sewage, and that only a partial 
puritication is effcAed by them. Some of them may, how*, 
ever, be useful as methods of effediog a more rapid and 
complete separation of the sewage sludge. 

i he upward filtration process onlyelfcAs a clarifica- 
tion of the sewage, and is, therefore, no solution of the 
question. 

Weare's charcoal fillration process, as carried on at 
Stoke-upon-Trent Workhouse, did not give i>atl$fa^oiy 
results, tbe effluent water being in effeA weak sewage ; 
an opportunity will, however, soon be given for an 
examimttioa of this process in a modified form on a much 
larger scale at Bradford, and under more favourable con- 
ditiMIS. Interaiittntt downward filtration through soil 
has been ahown at Herthyr '1 ydfil to afford a means of 
purifying the sewage under favourable conditions, b it it 
cannot be said to be a mi.-thod of utilisation rxci ; t tu a 
partial extent, as the investigations n; ide 1 •. tb ■ Com- 
mittee showed that the cfllueni \: a.U: tuntaii.i :1 .is intith 
nitrogen as w ss oti-^ r.iily in solution in the sewa;;e, bitt 
mainly as nitric a:ii, in^tc^d of as ammonia and o.^anic 
niiriijjen ; a;i 1 there can be no doubt tliat the process will 
prove useful as an adjun^ to irrigation, ur whcte a 
siiiricient amount of land for irrigation cannot C0a< 
venicntly be got. 

By properly conduificd sewage irrigation a solution is 
afforded to the question of sewage utilisation ; it has 
already been st.i'.ed that a precipitation proce cr some 
clarifx inc; process, may be found useful ; in all instances 
it h essential that the land should be well underdrained, 
and that the sewage should all pas.s through tbe soil, and 
not merely over it ; otherwise, as has been shown, it will 
only occasionally be salisfaiflorily purified. The catch- 
water, or, as the Committee has termed it,, the "Sttper- 
saturation " piinciple, is not defensible either on agricul- 
tural, chemical, or sanitary principles ; an irrigation farm 
should therefore carry out intermiiieiit downward filtra- 
tion on a large scale, so that the sewage may be always 
thoroughly purified, while at the same time the maximum 
of iititisuion is obuined. 
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It is certain that all kinds of crops may be grown with 
sewage, so that the farmer can glow giich as he can best 
sell. Nevertheless, the staple crops must be cattle food, 
with occasional crops of corn ; and it is also certain from 
the analysis of the soil that it has become very much 
richer, and that the manurial constituents of the sewage 
accumulate in it. Cattle shoul l he fed on the farm, 
which leads to a vast inctcas'j in tl v produAion of meat 
and milk, the great d-'iderfit:! l.: the population producing 
the sewage. Thustht '.N ^ti ri' i f farming must be special- 
ised and capital concentrated, the absence of which con- 
ditions has proved a great bartier to the satiifadory 
pradlical solution of the sewage question. 

The Committee has not been able to trace any ill 
efTcifls to the health of the pcrtona living around tewigt 
farms, even w hrn badly coodaAed; nor i* there any proof 
whatever thai vegetables grown thereon arc in any way 
inferior to thofe grown with other m.nnure. On ihi con- 
trary, there is plenty of evidence that such vegetables are 
perfedly suited for the food of man and beast, and that 
the milk given by cows fed on lewag^ grasa ia perfedUy 
wholesome ; thuB Mr. Dyke, Medical Officer of Health of 
Merthyr Tydfil, states that tince the abundant snpp^ of 
milk from the cowB fed on irrigated grass the duldfien's 
mortality has decreased from 48. 50, and 5s per cent of 
the total deaths, to only 3q per cent, and that ao far from 
diarrhoea bavins^ been made more prevalent by the use of 
sewaged cabbagLS, " Inst year the Registrar' General called 
attention to the fa(fl that diarrhcea was less prevalent in 
Merthyr than in .Tny place in England and Wales;" and 
he expressed his bcla-f in "the perfeft aalubrily of the 
vccetable fond so grown." 

With reg.-^id to the assutji,';' : •■■hich h.is been made 
that etitoi'ciic disease would be prop.i;^,\tcd by iirigation, 
all the evidence that the country has been able to colIe(f\, 
and more f'ipctialty the positive faCts obta:n(;d by experi- 
ments, are against such an idea, and the Comii iiiLc is o: 
opinion that such <IisL-sc will ccrt.iinly not be more 
readily propagated by sewage irrigation than by the use 
of human refuse as manure in any other way, nnd probably 
less if tf'.c precaution be taken of not allowing the animals 
to gra^e, but alw.iys havinij the grafs cut and carried to 
them. 

" The Si-!i i7;^ of Mi:>i!i/iulurliifr Tou iis." — Mr. W. T. 
McGowEN (the Town CIcik of Ui.idlurd) read .1 paper on 
the above subject, in the course of which he said There 
are few subjects conneAed with the management of large 
towns which cause greater embarrassment than that of 
the disposal m a satisfactory m.k:i:ic; u( their sewage, 
espcri.illy when it contains the refuse of catablishments 
engaged in the mannfaAnre and dyeing of textile fabrics, 
-where the surrounding distrift is extensively occupied 
with dwellings, or the surface is alfeAed by serious varia- 
tions of altitude. Local authorities «fe frequently charged 
with BUptneness in relation to this branch of their duty ; 
but they are not open to the imputation, and if they were 
there are influences in operation sufficiently sAtve to 
forbid all ebance of their being allowed to slutiiber. As a 
rule they are willinj; to incur any re.isonable trouble or 
expenditure. The dsfSciiIty lies in anollicr direiflion ; 
tbej- are in perplexity as to v. hat is the proj^er course for 
them to adiip: ; an'i in ti;^- whole r.'ir ;;r III" ir.riiiiry to 
which the la;K;uio uf tlie Diitish Assocs.r.iun ,i'c uirecled, 
nothing Would confer a greater boon on the country than 
the settlement of this question in a thoroughly praiflical 
manner. The stages by which the matter has assumed 
its present aspci'^ do no: admit of much controversy ; the 
growth of population and the evIls arising from negleAof 
sanitary requirements. 

Mr. NIcGowon then went on at some length to speak of 
the stages by which the matter has assunici! its present 
aspift ; of the difficulties that have to be encountered by 
large towns ; and of the recent attempts to legislate upon 
the subje^\. He th« n referred 10 the report obtained last 
session by the President of the U>cat Government Board, 
thowing wbit baa been doite in tefeienee to the purifies. 



I tion of sewage in specified parts of the country. The 
pro'.tstt,? empluycd .ue arranged under the heads o 
j hc\\.ij;e l'\nii;s, as .nlofted in 45 towns; Filtration, at 
adopted in 5-( tuw:is ; and P.'ecipitaticin, .is adopted in 
30 towns, 'ilicsc do not comprise every place where 
endeavours are made to dc.il with sewage, because 
I Dirm!ngb.im, which has been severely tried, is not even 
I mentioned. The report shows conclusively that the 
whole suhje<ft is yet impcrfcAly understood, and that what 
is done is chiefly of a tcnMtivc char.icter. The laif;c5t 
town in the list, f,eeds, rehes on piecipitation ; but this 
has buen in npt.'r.i(i(in only one year tliere ; and \V.l»den, 
the town which has longest tried a sew age f.irm, thit is 
from thirty-five to forty years, canr.oi liave achieved a 
great success, because it is ttsted in the report that the 
sewage is merely run over the land, and that on one 
occasion, when it escaped into the river Peuk, it led to 
complaint. In none of the cases is sewage in very con- 
siderable quantity subjefled to treatment. It would be 
unfair to the gentlemen who advocate the irrieation 
system to teat their views by what is done at WiTsdeo, 
because it is admitted by those whose judgment is to 
be lespeded that for sewage farms to be efficient the sub- 
soil or the land must be prepared to a proper depth, aad 
with proper materiaU or not only will the laiofall fiU the 
land with water, and thus nejeft the sewage, but the 
sewage will fail to tSUnm the faltiaded pmpoaea of im- 
parting its fertilisers to the earth and tbe roots of plant*, 
and then passing away purified. On the other hand, it 
would be equally unfair to local authorities of places like 
Bradford, .im! I.!.f Is, ;ind Halifax to assert that what may 
answer wtll at Rumford or Worthing must necessarily 
be applicable to them, i i;e (illikultiL-s of .ipi 1> '"K K-^' 
tion schemes to the manufacturing to.vns 01 this di>!iiil 
arc most serious. Sir William Henison, w hen he sat on 
{he Kivers' Commission at Uradfurd, bcicL; .T<>ked how 
much land would be required for the ir^:^;allun of the 
«cwagc of thai town, replied "Ten thousand acres." 
riiL-re is no such quantity of land to bv got in the distrid 
except at much higher levels tli.in ilic sewage; land is 
extremely dear: and being more or less occupied with 
good dwellings irrigation would lead to endless litigation 
for nuisances. Any application to Parliament for power 
to make a large rewage farm in the neighbourhood would 
share the fate of the liirmingham bill, l i e irrigation, if 
resorted to, must therefore be at a great distance, and for 
every yard of land required for conduit extortionate claims 
for COmMOSation would be set up ; the cost, including 
arbitration expenses, would be absolutely ruinous ; and, 
moieovert the waters would be thus withdrawm from their 
nilural course, where they are indispensable, the atreams 
they now supply, though with an objeAionable conttibn* 
tion, would cease to exist, and the industries of the dis- 
trtd would be paralysed. Bradford, having been taken in 
Chancery, agreed to Mft her best eflfafts to defecate tlte 
sewage of the town. Her CM* to It good illustration of 
tbe capricious state of the law. The sewage is discharged 
into a stream (the Bradford Beck) for the condition of 
which she is not answerable; and Dr. Letbcby, on a 
toniparativc test of the impurity of tl-.e srvs .-<:;!■ And the 
impurity of the beck, found the latter the worse in the 
pto[-ut lion of three tu two. The «ewa;;e a^iii.-illy improved 
the waters of the beck. Tl.c Corporation, liowever, coald 
not deny that they sent sewage into tbe river Aire. I 'r.ej 
therefore submitted to the abo%'e .irraiigemcTt, and they 
have spared neither pains nor money to perform it. They 
carefully considered the best course they could adopt. 
For the reasons already given, they found sewage farming 
to be impossible, and they also found tli.it precipitation 
by the lime proce^-s -.vould pliini;e Ihcm into increased 
trouble, for alt!'.L>uj;li the sewage could be cleansed, such 
an an>ount of senn I qnid produds would be thrown upon 
their hands as would be beyond their control; the daily 
discharge of the sewage being about 5,000,000 gallons. 
After full inquiry it appeared tu them the best thing tinj 
could do wt* to coiitr»A with tbo Ptet Bi^asMing 
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Company, by which, under the management of Mr. Dan- 
chell, the Company undertake to defecate the «cwage, 
lb* Corporation providing the requisite works. Without 
entering into minute details, the process of the Company 
may be briefly described as being partly filtration and 
partly snbsidenee by meana of » catchment chamber by 
tanks and other sppliMicet> to which is conjoined a 
system of pnrificnnon by peat charcoal, the power of 
which conttittteat over the ofleni^ivc properties of impure 
air or water is indisputable. This complex operation is 
capable of sending off effluent w ut r I'ar beyond the 
ttandanl of purity imposed on the CcrporAtion, whilst the 
residual proJui.ls arc nia le inodorous by tl-.c ptnt char- 
coal, and arc quickly solidilied by the mttl;rtnu;al aJitiix- 
turc of other iii^redicni?, so as to form ^ purtuble manure. 
Frctii \v!iat has already been statrd with rpfcrrncc to 
liradford, it fallows that \vhe!h<-r the plan wl.ith the 
aulhonticft have aduptcJ shall ]i:uve (.-minently (-ULttssful 
or a complete failure, the cffirct upon the r.yer Aire \v II 
be unappreciabte, not only on acLoui-.t of tl:e v, <ir>e eon- 
ditionof the beck, b'jt aUo fruni t'tio fat't, to be seen ein 
reference to the accompanym^ plans, that there are many 
other places sending their pollutions into the river besideK 
the Bradford Beck. The authorities of the neighbouring 
distriAs are fully sensible of their position, and the best 
proof of their desire to provide an efficient remedy is that 
ID 1871 they united in framing a bill for the conservancy 
of the Aire and Calder riveri. Instead of meeting with 
support from those who had cried out aninst pollution, 
the bill received th«r strongest Opposition^ thirty<tbree 
petitions being presented agatatt It, Notwithstanding 
this hostility, the promoters would have stood their 
groand, more especially as Mr. Secretary Brace had 
pnmised that the hill shonld, no far as the Govemnent 
wste coneemed, at least have n hit hearing in committee. 
This promise was honourably fblfilled, on an attempt 
bring made by some of the petitioners to postpone the 
•SCOnd reading for six months. The manufaAurers at 
Halifax, who are all potent in that borough, then 
threatened the Corporation that if tl'.ey spent any public 
funds on tlie bill the Queen's Hench would be applied to 
for a mandamus. The Hahfav; Corporaticii wi re thits 
compelled to stay their hand and Nyitlu'.raw. liuddcrs- 
field was on simil.ir ^^rounds compelled to follow suit; 
Leeds was in equal difficulty ; and Hradford, beim; 
situated only on the Aire, had no case for Parliament as 
to the Calder, an<! sn the bill dropped. The principl.- of 
that bill embodies the result of the care bestowed on the 
q«e«tion at the time by the promoters. It iK framed upon 
a broad and liberal basis. Nothing has since occurred 
to show that it was wrong, and the scheme, with one 
exrepticn, is now submitted to the consideration of this 
meeting as that best suited for this part of the country, 
and equ.illy applicable elsewhere. 

Having described the general features of the Aire and 
Calder Conservancy Dill. Mr. M'Gowen said— The advan- 
*^ of the qrsicm Vy **lUch the aundard of purity would 
be omaiaed under tueh a scheme as that proposed by the 
Conseiyaney Bill at against that proposed by the Govern- 
ncnt bills is, that instead of laying down a nard and fast 
nie, applicable in some places, but inapplicable in others, 
>l> dastic arrangement is provided, which can be rendered 
•iwtaMe for every distrif^ and its trade. In fixing the 
"Mdard some regard should in justice be paid to the 
*oadition of the riutfall river; otherwise, as w.^.s pointed 
•Why noble lords in Committee, a manufaf^ttirer ini^h; be 
called upon to return water better tlian he r;ot it, and 
belter than the river into which it is disi;har(;ed. A hi^;h 
Standard n-.i;^»ht be fcuind HTipr.n:;icabIe nt tht^ commenee- 
tnent of the conservanry. and ■^omc decree of forbtarnncc 
toight therefore he necessary; whilst .ifler .i ^;iven int'jrval 
the standard mirht safely be mad(? inore ^e\ ere ; or, on 
'■le ether hand, if fountl to be too strinc-nt, and tc>n- 
iequenily mischievous, it could be rectified withoist the 
expense and trouble of a fresh Aft of Parliament every 
a Changs was wanted. The prime obje<ft c( the 



scheme was to put all the manufadlurers of the diKtrid on 
the same footing with each other, and render the burden 
of purification as light on their shoalders, compared with 
competitota etsewhere,aa is possible. No man can (kuiy 
deny that the treatment of the sewage of large mano* 
fadtiring towns is a grave subjeft. It nay M that all 
tried systems will fail on acconntof tbecnormoasqvantily 
of sewage to he dealt with, and th« limited supetficiM 
area of England available for its application. Should thin 
happen, the only remedy would appear to he for iho 
Government to undertake the construdion of main OOtlett 
to suitable points on the coast, where the refuse could 
conveniently be used in fertilising wai-tes of sand, or be: 
got rid off in the sea, leavir. ^; the loc nl aulhotitics ihe duty 
cf eimveying their sev, :i;;e to thc -.r outlets. This, howcver, 
would necesS'itate liie cori&itu.:l.on of reservoirs, to re- 
plenish the streams whence the waters would be thus 
abstratfled, and as against the cost to the country mi(;ht 
be set the advantage of alio win;; atn body along the course 
of the sewage ch.mnpls to u-i- the sewage if he thought lit 
to (!o so un:!er ] rup< r resfut ion"^. There is .'>n eai nest 
desiie e\:!sting liu(j'i,;hi)Ut the cc^untrv tf> restore tl;e rivers 
t(ji a wholesome toniiitit.n- .1 desire slian d by krcal 
authorities as much as by landowners ; but the objed to 
be atl.-iincd must be subordinate to some other important 
considerations. Manufadlurers give employment to vast 
numbers of men, women, and children, to whom the 
highest purity of the streams would be comparatively of 
little moment if their sources of occupaticm were gone ; 
the home manufadurcr is exposed to keen competition 
with his foreign rival, who can work his servants long 
hours, and escape from a variety of restridions to which 
his British competitor is exposed. As teeards town 
sewage, distinguislwd from maanCaAariog poltatioos, the 
refuse most be got rid of somehow or otner. It cannot 
remain In the town: and th« Oovernmeni, when they 
issued their commissions, were so fully sensible of this 
that thev laid down conditions, which must not be over- 
looked by those who are seeking after purity, that by 
whatever means the remedy is to be effeded, that remedy 
must be " without risk to the public health, or serious 
injurv to industrial processes and manufafture^." These 
conditions appear to have been lost sight of in the Lords' 
bill, and notably so in the cirt-.m-.'-tarice that no new 
selvage outlet was to be made in .1 watercourse, or any 
new use made of an eld sewaj;e outlet. This would 
involve the retention in tije tav,[j of sewage thus placed 
under ban until a scheme of purification was devised and 
executed, a itate of {hir»^t which would be past all 
endurance. The feetiii;; of tb.c present moment seems to 
run hi^h in fa%'OHr of sewage farming. Without disputing 
for a moment the advantages of water .as a medium of 
transporting sewage, and without entering upon the 
question of pecuniary results, the difficulties already 
pointed out show that as to many places the sewage farm 
is impra^icable. To this observation must be added the 
importiint general remark that, if 20 acres per soul be 
about tilt proper scale for scientific sewage farming, it is 
doubtful whether suStcient land exists, suitable in point 
of level or otherwise^for theundertaking. Those who am 
earnest io th« mattw, and are animated by n desire to 
promote the public health in preference to the success of 
any pet doArine, should bear in mind tb« responsibilities 
tbey Incar in pressing forward impriAieable mestures. 
Admitting the fitness of sewage farming prope r lycon dndtcd 
for suitable places, there must remain eaormoot Attriaa 
in area and population where the liquid refuse must be 
cleansed within a short distance of the outfall. To work 
out this task cffcAually mechanical appliances are in- 
disptnsablft ; but it is to the chemist we must look for the 
i perfection of the uiidertakinj;. espec'al'.y as enabling? the 
I operation to be condr 'te l inolTfniivtly, so as to destroy 
\ smell t ifeaivelv, so as to speed consolidation of prodoAs, 
so .is to ailmit of rcmo\ al profitably, so as to concentrate 
I the fertilising a£;ents, and satisfaftorily as to eltliient 
i waters. And whilst provincial towns are being rightly 
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lookrt] .tficr by the Governuient, it tthould not excite 
8arpri>i.c if they draw invidious comparisons between the 
xea,\ with which they are pursued and the indifTerence 
manifeftted in the metn^oli»i where a boar j enjoying 
almost unlimited taxing power is allowed to discharge the 
WWagC of three luillion people int<i one river, under the 
very note of Parliament, and in sight of thoac equity 
judges wbo&e decrees are fulminated againet the country 
towni, tome of wbicb judges, together witb maajr puissant 
Lords and gentle Commoners, complacently drink their 
diluted LondoD tewagie whilM (eveiely condemning aimilar 
Impurity in water need only for business parposet in the 
provinces. If sewage farming on a large Kftle it the 
proper thing, wc may fairly ask why the Board of Works 
has not carried tlie famous Esaex reclamation scheme; or 
if precipitation or filtration be good, why they have not 
applied it around Abbey MilU, at Plumstead Marsh, with 
all the advantages incident to having the highest engi- 
neering, inechailiial, chcmicai, iog.il, .ind scientific skill 
ready at command, l lie fart tiiat no aticmpt is made by | 
sucJi a poucjfyl authority lincIiT such favourable auspict-s | 
to aitcitain wlK-tinr mere (lonie&tic sewage on a lari^e ^ 
scale can be succt;ssfully dc^h with, so as to jicld proht , 
and avoid fouling streams, is an argument, not that otlitr 
towns with infinitely yicat diiticulucs should \;o uti- 
cballenged, but that they should be treated with con- 
sideration ; that rash indifTerence should be a\ aided ; that 
due regard should be paid to manufadturing interests which 
are of national importance; and that, as aliempted by 
the Aire and Calder Conservancy Uiil, the Government 
should endeavour to promote amicable co-operation 
amongst the parties interested, in preference to legislating 
recklessly or harshly, or thrusting dowa tb« throats ot 
bonett people dogoiaa which, after enwinouK expendituro 
and infinite diieomfMt, may prove to be enoaeoua. 



2lMCO-MA6MBStC CHLORIDE. 
By GSORGB WARNER. fJGA. 

In CflEMiCAL Kf.WS, vol. xxvli.,p.27t, I published a brief 
Bote on sinco-baric chloride, nnd at the same lime stated 
thatlbadpfCparedsinco-magne'ic chloride. Itisprepared 
by dissolving roagnesic chloride in a hot solution of zincic 
chloride to saturation. The solution of zincic chloride 
should be concentrated until of i-6 sp. gr. before the 
addition of the magnesic salt, by this means avoidiogtbe 
partial decomposition of the latter, which must ensue 
ditriog Ibe prolonged evaporation accessary to obtain the 
right degree of concentration for ctystallisalion. Upon 
cooling, a crystalline autts is obtained, wbicb. when 
diain^ and le^crystalUsed, produces the double salt in 
rhombic prisms with Unocated summits, of the composition 
ZaCla,MgCI(,6Hj,0, or, in loo parts— 

FounrJ. Theory, 

ZnCFj .. .. 40-29 40*15 

MgClj ,. J807 28-01 

HjO .. 3i6.»byd:(t. 31 S4 



lOO'OO lOOW 

This salt is extremely deliquescent,, and, compared witb 
other compounds a& hygroscopic substances, was found to 
lUnd in re^d to tbcm as follows :— The figures represent 
the proportionate i]uantity of moisture absorbed from the 
tir la a givea time, calcic chloride wbicb bas been 
evaporated to itytttt* and ground taken as a standard. 

Calcic cliloriJe i co 

Calcic chloride, ciyst .o'5* 

Zincic chloride. crv»t * I'oo 

Zinco-baric chloride, cryst 0-40 

Zinco-magnesic chlortdCiCtyst. >. o-^q 
M.-i^nesic chloride .. 0-43 

ArMcliDri irr chrmical Works, 
Oft. I, iSji, 



NOTE ON THli LEAVES 01 THE BEECH. 

B> J. ALFRED WANKLYN, 
CortMpendiag Mcastar at the i(tgral Bavariaa Acadcny «t ScicnMS. 

Tm the course of my experiments 00 diflerent liisds ef 
leaves regarded aa material for making tea, I Iwse ebsenel 
a very interesting fad conneded with the beech. lit 
leaves yield to boiling water 20-8 per cent of extnid. Tbil 
is reckoned on the absolutely dry leaf. The 20 8 parts of 
extras yield on incineration 2 ^4 parts of ash, and this 
ash, extraordinary to relate, is sensibly charged with 
manganese. Indeed it is qiiite green from the manganese 
which it contams. On being treated with water it gives 
the characteristic red solution of pcrman<;anate. wi:ich 
loses its colour on treatment with oxalic acid. The 
deco^ion of beech leaves, therefore, Goatains a quantity 
of manganese. 

Another wortl; noting is the great frajiince of 
dccoCtioii ol beech leaves ; po-^jibly it might be used as a 
bcVLr.x(;e. 

Kctiirning to the chemical aspe& of the suhje<fV, I cannot 
let hlip iliis opportunity of recommending a study of 1:11: 
aiih oi leaves. It is quite to be expelled that some of our 
common leaves may be found to be charged, not with 
potash, but with caesium or rubidium. That cigar-ash is 
laden with lithia is indeed known. Perhaps a diligent 
search into the ash of leaves may disclose new elements. 
Recent rese.irch has brought into prominence the seledive 
power of plants which will refuse to draw soda from s toil 
that is charged with soda, bat srill seleft tbe traces of 
potash that it coatains. 



ON T£A. 
IV. J. ALFRED WANKLYN. 

There is no doubt that tea is sometimes adulterated with 
iron-filings and oth.er preparations of iron, and when 
public analysts have found that iron had beea put into lei 
leaves they have doubtless, ia Some instances, fousd ibst 
which really had taken place. 

The ash of genuine tea leave's, however, cootalmiiWi 
and by no means a email proportion of it. Ia a pspt ^7 
Zuller (Licbig's Amu4tm, May. 1871), the pereenlage ef 
aside of iron ia the ash of tea leaves is givea si 4*:^ pc 
cent. ^ The importance of this determlaation depends upoi 
the circumstance of the tea having been received iitA 
from the growers, wbo were personal friends of Lichig'si 
in that instance, therefore, there could be no qaeltioaof 
adulteration. It may be interesting to reproduce ZoUctt 
aaatyati, which is a» follows : — 

Potash .. 39'^? 

Soda .. >. .( .. 063 

Magne?.i.i 6-47 

lime .. .. 4*14 

Oxide of iron.. .. .. 4*38 

Protoxide of maagaaese foj 

Phosphoric acid . . . , . . r4'53 

Sulphuric acid trace 

Chlorine.. .. .. .. 0'8i 

Silica 4*J5 

Carbonic acid *, 14*30 

100-00 

From this it ii abundantly manifest that the meie 
qualitative detcAion of oxide of iron in the ash of tesi* 
no valid proof of adulteration ; and that in order to mUS 
ont a case it is necessary to show sensibly nunc tkiS 
4 per cent of oxide of iron in the ash. 

On the present occasion I wish to call ihc atfcnlion of 
public analysts to the importance of investigating the ish 
of samples of tea. Zoller found tho ash of tea leavftto 
be 5*63 per cent, using ia his investigation tea le>ve> 
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^arante«d purity. I find that commercial tea yields a 
vtry iimtlar result, is seen from th> fidlMring AUlytis 
made in my own laboratory : — 

Perccniace of Alb. 
Specimen of tea used by mywlf.. S'^J 

Civil Service tea yjfi 

Horniman'a tea .. 5*99 

Mandarin's tea, 81. jper IK .* 5*30 

Oraoge Pekoe, 51. per lb ^-I^ 

Do. do. .. 6hi6 

Orcca teat 4*. 64. per lb. 5'88 

Average . . 373 

These determinations were made on tea in its ordinary 
air-dried condition, and ..;;rie sutlicicntly with Z.iHcf'g. 
Theproportion of ash in absolutely dry tea is yqi pet cent. 

Zfliler further calls attention to the composition of the 
ash of spent tea leaves. This, as might be expedled, is 
far less rich in alkalies, beiog fax Icw iOlnbl«. ZAUcr's 
analysis is as fuitows : — 

Potash 7*34 

Soda ir6g 

Ma|{aeita ir45 

LiuM 1076 

Oiideofiroa .. 9*53 
ProMxidc of OMWgaiMM 1-97 
CJikiriiM .. .t tracs 

FhonlMflc acid 43*41 

Stilpniiric acid trace ' 

Silica 757 

Carbonic acid 25-28 

100-00 

This ash, as a matter almost of course, mUtt ht MOIposed 
mainly of material msoluble in water. 

For pra6ical purposes, that is to say for use by the 
paUic analysts, a complete analysis of the ash would be 
too canbroaa and trouolesome. A great deal of informa- 
tkm may, however, be gathered from a tolerably simple 
operation, via., from a determination of the relative auan- 
litiei of soluble and insoluble ash in tea leavea. With 
the objeA of rendering a determination of this sort 
availauf , I have aaade each dctennioatioiM on dried leaves 
of vatioaa kinds. The leavee, with the exception of the 
lea and Patagiuy tea leaves, wcfc ftthcted by my 
ittiMaot on the 24ih of August this year. The ft^iowing 
afethcfeeultt:— 

Pwecaiacci °° tb<: Dried Leaves. 

The A>.(, 



Total. 

t. Coainoa lea . . 5-92 

2 Paracoay tea.. 628 

3. Ueech .. 4-52 

4. Bramble.. 4 53 

5. Raspberry ., 7-84 

6. Hawthorn .. 8 05 

7. Willow .. . . 9 34 

8. Plum . . . . g-go 

9. Elder .. .. 10*67 
10. Gooseberry . . 13*50 



Soluble in 
Water. 

3 55 
422 
200 
I 84 
1-72 

4 16 
5-66 

3-19 
783 



In^uluble in 
Water. 

• 2-37 
206 
2-52 
2 69 

. 612 

• 4-7 
. 5-iS 

• 424 

• 7-48 
. 567 



From this table it will be apparent (hat the ash of Paraguay 
tea is the only ash capable of being mistaken for the anh 
of tea ; the total percentage would of itself exclude all the 
others. The ash of Paraguay tea is, however, distinguished 
fram the aab of common tea by containing a higher 
FWrtion of lOlable matter. 

The aab of beech and of bnmUo it diatingnl^ed from 
that of tea by being too smalt In amonat, and by con- 
Uiaing too little soluble matter. All the ittt are 
encedingly unlike tea ash. 

The determinations of the total, the soluble, and the 
iMOhtble ash in leaves .arc made with s'^'^a' facility. Dried 
leaves bum up with great ease ; and.for t h e p o r pose of get t i 
a complete cuabuatioo there is no occasion for the 



employment of nitric acid. I am in the habit of employing 
about 2 grms. of the drieJ leaves for the experiment. 
These I burn in a small platinum dish, and wh<-n the 
resulting asli h.is become grey, I allow the dish to cool 
and weit;h it together witli its content*. The .ish is then 
heated tu boilinj; with a little svater, and tiie suliilion tit- 
tered, and the filtrate evaporated to dryness in a small 
platinum dish ; the resulting residue is then ignited, cooled, 
and weighed. Tbua I get detemioatiooa of " total ash " 
and "sohiUe aab*'; Ue •'iasolnble Mb** ia iband by 
difference. 

Sand is sometimes found in lea leavea; this is very 
easy of detedien. It will, of coarse, remain in the in> 
■olnUe portion of the aah, and refuse to dissolve when 
that ia treated with bydroebloric aeid. The portioit of 
real tea aah which ia imoluble in water ia dmoat cotirdy 
soluble in hydrochloric acid. 

Very many uses may be made of a detetmination of the 
ash in a aample of tea. As an example of what may be 
learnt from auch determinations, I will cite an imaginary 
case, which, however, finds its parallel in pradice. Let 
us suppose that the tea yielded the normal proportion of 
ash, vi^., 5 75 per cunt on the air-dried leaves, and lut 119 
suppose thai one-third of this consisted of siiid. Wuh 
these data before him the analyst would be justified in 
finding, not only that there w.^s a little sand in the tea, 
but that at least one-tinrd of the sample did nut consist 
of genuine tea, but cither of some other kind of leaf or of 
spent tea (which is not so rich in ash as genuine tea). 

On a future occasion I hope to publish further re&uarches 
on tea, and will conclude with an expression of my con- 
vit^ion that a little careful chemical work bestowed on 
tiie subjeA of tea will render the examinatifm of H highly 
certain and satisfactory. 



MEMORANDUM ON THE METALS AND 

MINERALS OF UPPER BURMAIT. 
By CaFtain G. A. STROVEK. Political Agcot. ManJaUy. 

Tub Chief Comniaeiaacr having called for m report ilpon 
certain mineral pioduAs of thia conntiy, it hat occurred 
to DM (bM»M ««oy yean have elapted since any concise 
infotmalion has been given npon the subjed of metals and 
minerala generally, and as our knowledge regarding these 
produAshas been greatly extended of late in consequence 
of increased intercourse between the Urilish and Burmese 
Governments and the subjeifls of each nation, it will not 
be out of place, and of some iriterest, to give a brief sketch 
of the resources of L-'pper liunnf»h as regards the same. 

Go/./.— It has been generolly supposed that Upper 
Burmah is not rich in itself as regards this metal, but 
there would seem to be good grounds for supposing that 
it exists very extensively. In former years the gold used 
in the country was imported from China to the extent of 
^ome or 500 viss annually, but the imports have 
considerably decreased since the commencement of the 
Mahumedan rebellion in Yunan, and now do not exceed 
200 viss per annum, the deficiency being imported from 
Rangoon. It is an article largely used in the decorative 
art, and appears to be generally plentiful. 

In the MogOttog distrid there would seem to be a gold* 
field thattif properly woikcd, would prove very produdive. 
Some years ago, a Mr. Colding, of Australian experieocei 
contraaed with the King to worb i square mllo of thia 
field for a sum of Rs. as,ooo annually for tea yeaia, but 
nnfortunaiely the distriA proved to be malariooa, and 
Mr.Oolding succumbed to fever; be> however, pronounced 
the fielda to be equal to any in Auatraiia« if not better. 
I am DO* aware that he aticceeded in proctiring much gold. - 
Since then no attempt baa been made on the part jor the 
Burmese Government to work the mines. 

To the north-east of Mandalny, in the Shan States, 
ihert- : .111'.,': her field of T"!:!- 'Ty ■rj''i n i.i.ition tends to 
show that here a^ain, with energy and enterprise, con- 
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siderable quantities of gold could be extrafled, and the 
mines prove very produdlive ; but the locality at present 
is malarious, and but little gold is procured. 

At Thayet-pein-yua, near the Myit-Nyay, on the road 
to Pyoungahoo, to the south-east of Mandalay, the gold 
quartz is found in abundance, the reefs cropping up from 
tne ground, and there is reason to believe that very 
valuable gold mines are in existence, and could be worked 
and developed with little trouble. A Shan lately procured 
from here a piece of quartz 3) lbs. in weight that produced 
exad^ly 2i ticats of gold. 

In the Yaw distrift.to the south-west of Mandalay, gold 
is obtained in fair quantities in the alluvial deposits; it 
exists at Sagaing, Kannee, Sein-joo, and is also obtained 
from the Kyecnd-ween river, and, indeed, it is procurable 
from the sands of most of the streams between Mandalay 
and Mogoung. The natural conclusion from this profusion 
of gold in the rivers and streams of Upper Burmah is that 
it exists in large quantities in situ somewhere, and, as I 
have explained, this is the case, and doubtless there are 
more deposits that have not been discovered. 

SHver is found in many localities in the Shan States to 
the east of the Irrawaddy river, but the most prolific mines 
arc those situated at Bawyinc, Kyouktch, and Toung- 
byne, near Theebaw, to the north-east of Mandalay. It 
is mixed with lead, and is in {a& a rich argentiferous 
galena. One mine, the Kampanee, will yield as much as 
40 ticals of silver and 25 viss of lead from one basket of 
the ore, while the poorest mine ^ives 4 ticals of silver and 
30 viss of lead. Other mines exist, such as the Baudween, 
Baudweengyee, and Sagaing. The metal is also found in 
other towns unmixed with lead. The supply of silver 
obtained hitherto has been sufiicient for the requirements 
of the country in conjunction with the imports from Yunan. 

Copper. — This metal is found in the 'Shan States, but is 
not worked. It is also found at Kolen-myo and Sagaing ; 
at Bawyine and Kolen-myo the malachite appears to be 
of a rich description. The copper resources of the Shan 
States do not appear to have been ever utilised to any 
extent, and the deposits, which seem to be abundant, 
remain as Nature placed them. The Sagaing mines were 
worked in former times by Chinese, but many years have 
elapsed now since they were abandoned. The surface ore 
is not promising. Most of the copper used in Upper 
Burmah is imported from China. It is plentiful in the 
province of Yunan. ^ 
Iron. — Iron abounds in the Shan States, and the distriA 1 
of Pagan, to the south of Mandalay, is noted for it. A 
manufactory exists on a rough-and-ready scale in this 
district at Pohpah Toung, but the out-turn is inconsider- 
able. To the west of Sagaing, for miles up the Irrawaddy 
river, the ore abounds — a rich hematite. His Majesty is 
now procuring iron-works from England, and will before 
long have a large foundry, with all the requisite machinery, 
ereded and at work at Sagaing. The surface hematite 
alone will feed it for years to come, if worked. Two 
mining engineers are now awaiting the arrival of the 
works, and expeCt to proceed to Sagaing soon to commence 
operations. 

Lfitd is found in abundance in the Shan States, and is 
extracted from galena. Considerable quantities of this 
metal could be obtained if such was desired. At present 
moderate supplies are procured, sufficient for the require- 
ments of the land. It is also imported from Yunan. 

Tin. — This metal exists in the Shan States to the south- 
east of Mandalay, but the mines have never been worked. 
The tin consumed in the country now is all imported. 

Platinum is said to exist in the Shan States, and it 
seems probable that it dees exist, but I have no reliable 
information on this point. 

Graphitt- is found to the east of Nat taik in large quan- 
tities on a low range of hills near the village Nyoke-toke. 
It is not utilised. 

Coal. — This mineral is known to exist at Thingadaw, 
about 70 miles above Mandalay, on the western bank of 
the Inawaddy ; at Shuaygoo below Bhamo ; at Meim- 



baloung in the Shan States east of Mandalay; to the 
south-west of Mandalay in the Yaw district, at Yalgnaw, 
east of Nat-taik. It is found at Pagan and Shimpagab, 
and it is probable that it exists near Meuhla and Yeyn^ng- 
young. At Thingadaw the coal has been extraClrd, but 
it is of an inferior description, and more resembles lignite 
than the true mineral coal. An attempt was lately made 
here to ascertain the produAiveness of the coal-beds. It 
is nearly certain that plenty of coal exists in the locality, 
and a few more borings would probably prove this. The 
coal-bed in the Shan States at Meimbaloung contains the 
true mineral coal, and consequently a valuable coal. It 
has been inspected by an experienced mining engineer.and 
highly approved of as equal to the best English coal. 
There is little doubt that the beds are extensive, but un- 
fortunately the distance in land is great, and no easy 
means are available for transporting the coal to the low 
lands; indeed, the only method at present is by floating 
it down mountain-streams and rapids on rafts, which 
entails considerable ri^k and loss of coal. European skill 
and enterprise would soon make a safe route of one de- 
scription or another if really required by the Governicrnt; 
it remains at present, with neighbouring wealth, where 
Nature placed it, awaiting development at times to come. 

jfiide and Amber. — The quality and extent of these 
mines above Mogoung is well known. They are both 
extensive and capable of development. 

Sulphur. — This substance is not found in mass or in its 
native state in Upper Burmah, iui generis, but is found in 
efflorescent salts, and is manufactured from metallic sul- 
phurets. The following is a list of localities where it ii 



made, and the yearly average out-turn : — 

Viit. 

Mooda Myo, N 3000 

Tsein-goon, E.S.E 2000 

Kyouk-hoo, S.E 3000 

Bawyine, Shan States, S.E 6000 

Dybayen Myo, N.W 4000 

Pagan Myo, west bank of the Irrawaddy. . 4000 

Toungthoo Einlay, E.S.E 4000 

From the Bhamo distriCl 2000 



Total viss yearly . . 28,000 

At Toungthoo Einlay, to the south-east of Mandalay, 
sulphur is manufactured by the Toungthoo Shant, who 
sell their out-turn to the King; at all the other places the 
mines arc worked by His Majesty. 

The Bawyine works have been increased daring the 
past month by four extra furnaces, which will give aboot 
5000 viss more per annum. The sulphur ore appears to 
abound in the Shan States; in faCt, at Bawyine, Kyouktah, 
Uybayen, Pagan, and Toungthoo Einlay, the supply 
seems to be unlimited. It is found in the tertiary blue 
clay from 12 to 20 feet below the surface, which i» >» 
alluvial deposit of the old red sandstone ; it is embedded 
in the clay, and consists of very hard metallic pyrites of 
some size. 

The mode of extracting the sulphur is very simple. The 
sketch below illustrates it: — 




Common chatty-shaped vessels arc made on the «jp<" 
from the soft blue clay in which the ore is found. The 
larger vessel is filled with broken ore, and placed on afi"*' 
a clay retort being fitted to the top, and comma ovcatiog 
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with the smaller vessel. The sulphur is thus sttbtimed 
and condensed as shown, after which the returt is broken, 
and a hollow tube of flower of sulphur extracted iherc-irom 
whiL-h is superior to that condensed in the vessel. Iron 
pyrites do not appear to be utilised in the manufadure of 
sulphur, and it is doubtful whether the Buimese could 
utilise them. These pyrites are to be found in abundance 
in parts of Upper BurtnAh and the Shan States. The 
imports from Yunan are also considerable every year. 

It is manufadlured in Yunan, and in the •■ Slut Pyee- 
Dotjng," or eight Shan States to the north-east of Bhamo, 
at present unrler the rule of the Chinese, or tantamount 
to the same. Eiiropen:i s'j]p!iur can be purchased in the 
.lM2ara at the rate of Rs. 3 per viss. 

Saltpetrt » maoufaAured at the ibUowiag places in 
Upper BttraiKh t-^ 



t. Toungtboo 
a. 
3- 
4- 

i: 

7- 
8. 

9- 
10. 



Amccrapoofa. 
Shimpagah. 

Onp-ben-lay. 
Leeri-gine. 
Saitieet-koon. 
Pyof;An. 
AuMg-iiyeen. 
Samoon-cjyec. 
Oo-yun-galay. 
II. Shuaybo 



r?nlay. 



15- 
16. 

17- 



YootS' lioo. 
M yo-tha. 
Tsit-kine, 
.'Moon. 

18. Tee-ber-Veen. 

19. Myay-Ycrn. 

20. Shin-bin oon iltsi. 
■jr. Vua shit-gycc. 

22. l^nidyno Vuo (Xjfonk' 

say, S.E.). 
33. East of Pagan (Yoong- 
daw Toung). 



I a. Satouog-ma. 
13. Salem-myo. 

The yc.trly aver.ipe out-turn is about .(O.ooO viss. The 
manufacture is not prohibited as with sulphur, and con- 
siderable qnantitCei are died in tke preparation of fire- 
works. 

The manuf.nflures at Tour.[;iboo Einlay, Eindyne, 
Kyouksay, ^'oo^^(^.■lw ToiKiij, anJ Samect-koon can 
produce very !ar,;cly if refjuired. 

At Tonntjthoo I'lnlay the Toungthoo .'^hans in foriner 
times used to make from 20,000 to 25.000 viss of salt- 
petre per annum, but emigration to British territory has 
considerably reduced this. 

The price of saltpetre i* Rs. 50 per 100 viss. Many 
peits Of Upper Burmah ate well suited for ita inana- 
fatfkure. the ground being well iilppUed witll nitre. 

Rubies, Sapphirfs, Garnets, ev.— Tbe>e ata found in 
abnodancn at Mogoalc, Kyat-pywDi to the nortb<ea«t of 
llaiidalay near Momcit. The mljv gtovnd extenda over 
a latfe area of hilly country. Tte fnn aand Jt fimnd 
60m I to 15 feet bdow tbe aurfkc* ioll« and tha bedb are 
thMi Rkitawed up. Tiw nettiod of worltlag it primitive 
and rougli. the eonieqiienee being that large rabies are 
•eldom extraAed intad. 

Some years ago, a Mr. Bredamajce, a German minera- 
logist, was located at these mines for the purpo'^e of 
developing them, but, after a short stay, he got into 
trouble with the people, and v, ns dismissed. 

He declared that, with careful working, rubies as large 
as pigeon's eggs could be t xtraacd. and that the minc$ 
were very rich. At Mogoung, also, ruby mines exist, and 
very fair rubies have been found. The Sagyecn orniarble 
hills, a short distance to the north of Mandalav, contain 
the gcir.s as well, but they are of too b>;ht .1 colour to be 
valuable ; they are, however, mixed v.ith other rubies and 
' dispt '^ed of. 

So^/.— Extensive salt-fields exist at Shimpagah, a short 
distance above Mandalay, on the western bank of the 
Irrawaddy river. It is also obtained at other pl»cc5i in 
Upper Burmah on a small scale. Lar;;e quantities cm 
be manafiB^red at Siiimpagah, but imported salt is fast 
taJtiflg its place in the market. The hill people, though. 
S|»preciate to a certain extent the Shimpagah salt, and 
mix it with European salt. 

PttroUum.—Thlt mineral oil is found at Yegoangyonng 
and Paean, but iafonaatlon regarding it ia to complete 
that it u hardly necsMuy to iJladft to it further. I will, 
r$m$k» a fewbdd fenarlcs. Then> aru at pretent 



about 150 wells worked at Yegnangyoung ; the quantity 
of oil estimated as deliverable from these welU is 
15,000 viss daily, of which 10,000 v:5s is taken by the 
contraAor who supplies British Burmah, and 5000 viss by 
the ContraAor who supplies Upper Burmah. The total 
yield of these wells is G, 000,000 viss per annum, or 
9375 tons. There are many abandoned welis, and wells 
that produce very small quantities of oil. At Pagan there 
are about 50 v^'cUs ; they yield daily 1500 viss of oil, which 
the carth oil contrattors, at present the Lay-myo-woon 
and one Moung Tsanwah, are allowed to purchase. The 
oil from these w ells is obtained in a more liquid state, and 
more resembles naphtha. It is of a brackish nature, and 
is better suited for lighting purposes than the Yegnang- 
young oil. The total supply of earth-oil in Upper Burman 
now per annum is 6,6co,ooo viss, or 10,312) tons. 

I have omitted to mention marble and limestone, but 
both abound. 

Upper Burmah, with its metals and minerali,ittA>rBStti 
natural resources, produdiveness of soil« and ftom ita 
geographical position, situated as it is doM to lh« teeming 
population of the Chinaae empire, ought Co bo the richest 
country ia Asia, and Rangoon one or the larnat empo* 
riuma of trade. Th« produftlveom of tbn M»i]. as regards 
cereals and other crops, ia wonderfbl. Hie iadfgo plant, 
which is prolific in its growth, pves three crops per 
annum, and the dye would quite equal that of Bengal 
with careful and proper treatment in its manufadlure. 
I'adJy, wheat, cotton, cutch, Rrain, sesamum, sugar-caOe, 
tobacco, lea, coilce, each has its own soil in abundance. 

Teak and other useful trees abound, and, taking all in 
all. Upper Burmah would seem to have a grand future in 
store fur it, as civilisation advances and old prcjudicdl 
give way to new and enlightened ideas. 

Afewrem.irks en India-rabber or caooteboac maybe 

of some interest. 

'1 he estimated nutnl/er of trees, which are chictly situated 
in the Bliamo .Tnd .Mof;oung distrifis, is 400,000. 'i hey 
thrive best :n dam]) moist soil, and in thick forests, shady 
and coul. The trees attain to a height of from 50 to 100 
cubits, being from 15 to 20 cubits in girth at the hue (full» 
grown trees), and with roots creeping over tbe ground for 
some distance. They are fit for tapping when from six to 
ten years of age, at which time they are frOD 15 to 
20 cubits in height and 3 cubits in girth. 

When the time for tapping arrives, incisions are made 
in the trunks of the trees and in the roots above ground. 
Hollow bamboo cups, about ii feet in length, sloped and 
pointed timilar to a prepared pen, are then inserted ia the 
incisions, and receive the ooaiog Juice or ndlk. Three* 
or four'hundred of these bemboo reeeptaclea are Inserted 
in each tree. The tapping is continued for about a 
month, after which time it is discontinued, and the 
wounds allowed to heal. At the expiration of another 
month the trees have regained strength, and tapping is re- 
commence il . 

In preparing the india-rubh/cr, the followinf; crude 
int thod is observed : — Water is boiled in large iron pans, 
and the juice of the tree is thrown in, when it gradually 
tliickens, and subsequentis is dried. The india-rubber so 
obtained is being brought into local use for covering 
water-buckets, baskets, and boaea as a substitute lor 
dammcr. 

The existence cjf the india-rubber tree in Upper Burmah 
does not appear to h.ive been known, or, at any rate, it 
did not attradt attention, utUil somewhat recently, vshen 
three Europeans, Messrs. Miller, Marshall, and Henri, 
who were employed at the jade stone mines, weie forced 
to took and search about in the forests for a substance 
that would elTed^ually repair a diving app.-iratus that they 
used in working for jade stone. They found indta-rul)ber, 
and repaired the apparatus. The existence and value of 
the juice was then brought to the notice of the King, and 
Mr. Henri is now employed in tapping the trees and pre> 
paring the juice. Some 70,000 visa of india>nibberwas 
brought from Mogoung last year. I myadf sair Mttf or 
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finrty cart loads of it CDttring tbe palace one day. Upper 
BttroMli could produce 200 or 300 tons of this uacful sub- 
atanee per annum. 



ON THE ENERGIES Of THE IMPONDERABLES. 

vrurn sanerAt. asrEREMCB to trb 
MEASUREMENT AN D I riI,lSATION OP THEM/ 

lh« RcT. A&l JiL'R RICG, M.A. 
(Continued rrom pite tjt^. 



Therk arc othtr subst.mtes on \".lncli tl.is sri:iu: l.T.v. de- 
termining the rate at which the 8t;'mi;us arc to nixiatr, 
may be impressed. Gun-cotton is one. We arc .-i-jaiti 
obliged to Mr. Abet for two ilhistratiuns on the wall 
ahowing the destruiftion of the niarlello tower at Uim- 
ckntch, in Suskcx. It was accompliKhcd with 186 lbs. of 
rompresacd gnn-cotton. And the development of the 
aftinitiea waa auch that the tower changed at OBCC into 
the form yoa ace in the second dia<;ram. Had gnn-cotton 
in the aanM atateof combination and of the samecharaAcr 
been pot into a cannon, in all probability tbe cannon 
would have bnrat before the ball had time to more. 

Some vesy peculiar and inexplicaUe affinities are pre- 
aenced bytbtt ally or rival of gunpowder, viz., gun-cotton. 1 
In the-fiiat place, the rate of combustion and the coose- 
quenceaof tt may be previously regulated, and that with I 
much accuracy. Its enercy may be mild or great, at the 
will of the operator. The results of numerous experi- 
ments is, that to obtaiii tilt full powtr of gun-cotton it 
must be exploded in a clo^c ch.imbtr, in order that the 
f;.ists and licat ;;tiici.iled by the ftrst pSrt of the c vj lo^ion 
may pciitttatc tl.c m.iss. Tbe retards tif experiments 
with giin-co'.ton 'jliow very plainly the absolute necessity 
for c«ns.idt;ring how atliniiicH comport themselves. A bag 
of gunpowder nailed on the gales of a cit\- would blow 
them open ; a. bn^ of |;un-cotton so nailed would fail. 
Put the gun-cotton in a b ix, and it will shatter the gate 
to atoms. A box of gun-cotton flung down close to pali- 
aades would open a passage for troops. 

Spectrum analysis reveals the fadt that the speiflrum 
from the flame of a compound body, as chloride of cal- 
cium, is not tbe same as tliat observed in the clcAric 
apark passing over pieces of chloride of calcium. The 
explanation sugi>e«ited is that certain chemical compounds, 
when they arc heat < 1 above a given temperature, are 
decomposed into their constituent elements below that 
temperature. These compounds are capable of existing 
In a permanent atate. It may be thus with the energy of 

En-cotton. When discharged at the temperature of 
mc. the gaiaotn constituent dements era not formed, 
and therefore no explosion. When at the higher tempera- 
ture prodneiag concussion, then the ccmatUuenta are 
formed, and explosion ensues. 

You will find that the rate at which gun-cotton explodes 
depends upon the rate at which the affinities are called 
into play. Here is a specimen. If we brin _; tl.c afhnr.u's 
of this gun-cotton into pl.\v by means of a spark, at:u 
thereby do niit produce sjifuient heat to dc\tli : f its 
afTmitics rapully, the r.itc at \s hi<-h the Gun-cntiun i:. ^ on- 
sumed is comparatively ^low. If wc Inm : its aiiirKtlcs 
into a flame, the rate at which ailitutu .-. .;rc licvclopcd in 
consequence of the heat is i^reat. If we brini; them into 
play by means of dcton iiion. tlic rate at which they are 
developed is greater .t;ll. \ ini -lc that when a flame is 
applied to this 5!rip of nun-cotton it runs along it rapidly, 
where IS when a sj ark is .ipplicd tn a piece of the sainc 
material the cuni!tii''-!ii-;n i* slow, like touch-paper. If I 
hold up the string «t s] ark-ignited gun-cotton, the heat 
gathers, the ignition becomes more rapid, the spark being 
converted into a flame. Now if instead of allowing the 

* Tbe Csatar LcAans, ddivend btbrs tbe Seciety of Arts. 



affinities to be exercised at that slow rate we cause then 
to developc immediately, we should have had a vciy 
diflferent result. Here i» some pulp gun-cotton, the very 
form in which it was used for the dcstrtufticm of this 
tower. If we detonated hun'.c of that, we &iiuuU none of 
us be here to tell the tale of how it went off. There is 
enough in my hand to aend the walls of this room in al 
diredions, but it must be bjr dMoaatloa. The efltftof 
what ia something like detonation can be shown ia a 
different form. You are aware that In a coal-mine tbtie 
are fearful exploaions. It haa been found that tlMte ex. 
plosions often take place after a Uast in a distant psitef 
the mine. 1 he question therefore is, what has that blut 
to do with tlic cxj 1 >si(in, tlie two not being near togelber? 
Mr. Gallou ay, ol ilie Mctcorolo<,'ical Office, haa been in- 
\ c-ti-'.i'.in l; tliis mailer fur sinnc time past, and it his 
been touiid that tlicKu Da\y satcty lamps, (jf which speci- 
mens .ire on the table, aie nut, ulien u;ibin the influence 
of a reverberation of the air from the efteCts of a blast ia 
a distant p.iii ol' the minep alwaya as aafe as thcyate 
supposed to be. 

The lamp consists of a flan .e v, ithin gau/e ; and when 
surrounded by an explosive ctmipound, owing to thf 
inability of the tlamc to penetrate the gauze, the ctp'""*'^ 
gas does not ignite. If, however, detonation takes place, 
even at a distance from the lamp, then we shall produce 
those conditions which are favourable to the development 
of chemical affinity. Here is a Davy safety-lamp, lijjhtcd. 
and now placed in an atmosphere of explosive gas. '1 he 

Question la, what will happen in case a shot is fired in a 
isiant part of the mine? In the case before you tbe 
lamp ia placed at one end of a lon^ tube, the other end of 
which (a cioaed by a piece of india-rubber, and in eoa- 
tinuatkm of, but detachal from, the long tube there is a 
short tube of the same (Bameter. There is no commo- 
nication whatever between the two lobes, and, w 
may notice, there la a space between the ends of then. 
My intention fs to fire a pistol at tbe open end of the 
short lube; the explosion will cause the india-nibberto 
be compressed, and so to adt on the air in the longer tub^ 
\i>u probably ! ' ■ ;1 -.t if thenr were on the table a boX 
v, ith an elastic L:a..k, and a candle at t!ie <-iber c:i<i c' '1* 
room, opposite to a hole in the Irotil of the lx)X, then bjf 
striking the box at tliC b^ck liie candie would be H*^^*^ 
out. Now, on firing the pistol, having its end in this 
short tube, the india-rubber is compressed, and the gis 
surroandiHK the Daw la'.np, w hich is supposed tn I'c 
distant pa:t of (lie mine, at once hiir^fs into llaine. 1'"' 
is the same phenomenon that takes pl.ice w hiMi shots Jrt 
(ircd in one part of a mine, and an cxjdosion occuis in 
another part. 

This is all well and good if it would help towards • so- 
lution of the question of regulation of the energies el 
these afKnitics, if only we could delay the affinities a*'"'* 
delay them in gunpowder, because we might then <!' ■ 
Galileo did when he del.iycd the ball down .m inclintd 
planet or what Katcr did when he caused the penduiiim 
to repeat itself frequently, and so record the effevls cf 
gravity ; or w hat Atwood did when he took a small weiC^' 
and caused that to fall bycravtty, hot distributed its etk<\ 
through a large maM. The consequence was that they 
were enabled to obaerve what the law of gravity is* 
now, we could rely upon such a process of delayiag uc 
.iffinities as has now been mentioned, we should tn«» 
have !« chance of ascertaining their energies ; but 
cannot rely upon it, for two reasons. In the first pl**^ 
there are a number of phenomena classed under the b**^ 
of nascent at'>iiir.ii, '.v!i:cb ci lutantls inlc'fcrc. Ltt SW 
explain wh.-if ilial is. Al tlx- ti.ue that certain substasc** 
arc b<. in ; hanied, c i rt.lin aflinities ( \ -t which do not 
exist ai,cr\iufds. li", for example, wm ir.anufaclure hy^ 
c!r ::eti and then bring nitrogen, from an'!th,cr procf«* * 
tn a nu failure, into contaA, they do not coniliinc. lf> 
ever, you manufacture them buth in the s.one y'^^ 
they cunibine and form ammonia ; and hence, in ^ 
case of putrefying vegetables, there arieea that ytsmf 
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ammoniacal gmrll. Here is some permanganate of pot- | 
ash, which, whtn dropped into this tube of coloured I 
liquid, will produce certain pbeaomena, which take place 
l.^vlni: to tnis tMweeot aAiian— tbc colour will be dis- 

Then there .ire .mother set of .iclions which arc more 
peculiar slill, which r.i.inil'est gicnt enersjy, but which 
adions interfere with our mcaRurlnij the cncrf^'v of ;ifiitiity 
as utilised by men. We have here apiece oi pLiiinum, 
and here is an argand burner, connectcil by a llcxiWe tube 
with the gas-pipes of the ronm. Over the ari;and burr.cr 
is placed this copper cyluiiicr on tl:ree legs, haviiij^ a wire 
gauze top. The sheet platinum is now coiled and placed 
on its edge on the gauze. . The tap is opened, and the gas 
now burns with a lambeitt blue ikuiic. Obscrv-c, the pla- 
tinam it now being heated ; now it glows. Let the gM 
be tamed off. The flame is now extin;^uished ; the once 
I^Owing platinurn has become black. Thus far is nothing 
peculiar. Again, the gas is turned on. The black pla- 
tinum is j>assing to a dull red ; now it glow* again, but 
the gaa is not ignited, and the platinum lemain* at tbis 
ied<white heat witbost any apparent ottue. If a gjlan 
qrlinder* to pioteft it from eunanc* of air, be placed round 
it, this apparent bnniing without being consamed will 
continue during the rcmatoder of tbe le^fkure, and, were 
conjuring tricks an objedt, it might be said that light and 
beat were here produced without the destruAion of any 
materials. Tbis is a case of what is called catalytic 
a^ion. Phenomena like these perplex very much in eati- 
mAtiiig tlic cncrt^y of affinities. 

Here is another case, of a like peculiar character. This 
is a coil of platinum wire, and you will fmd that if made 
red-hot, and then placed in a vessel of ammoni.i, although 
there is no gas in it, tbe platinum continues red-hot. 
Tiicre i^ no reason, eppoieatiy, whgr it abomld oodtinde in 
that red-hot state* 

{To te flOMilfnmd.| 
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THE LATB Ms. CHAPMAN. 

To th$ SUhr of ih* Cktmieai Newt. 

Sir, — That the splendid chemical work with which the 
l ac Mr. Chapman has enriched science was carried gut 
in the laboratory over which I presided is almost as well 
known as the work itself, and most chemists will be sur- 
prised to re.id a bios;raphy of that distinguished chemist 
which describes his having been at school in Heidelberg 
and attended the letliires of liunsen and Dclffs, and his 
havinjj studied in the laboratories of llo.'mann, l-rankiand» 
and Kolbe, but omitsall mention of his ever having worked 
in my own laboratory. Such a biographical curiosity, 
' which may be seen in the last number of the yournal 
iiaued by the Chemical iiociety, affords an apt illustration 
of the real objedls which are aimed at by tbe oCBeial body 
in charge of the Society, and is a worthy Mqnel to the 
refusal of the Society to publish one of Mr. Chapman's 
best pieces of work.— 1 am, &c., 

). AlFRBD WAMKbYN. 

Oft. iS;:. 



MISCELLANEOUS. 



Analysis of Milk. — A work by Mr, J. Alfred Wanklyn 
i% in the press, entitled " Milk- Analysis;" it will) we 
unden>tai>d, be published in a few days. 

Society for the Promotion of Scientifie Iltdttetiy. 
—In a former namber of the Chbuicai. Nsws was advo- 
ntcd the eetahlishmeat of « Society of Manefaauring 
' ' , But tbe mwrabftBiera and promoters of 
industry of MttehMter have gone beyond tbe 



proposed limits, and have established the Society whose 
title heads this para^^raph ; they have not condned them- 
selves to the suencc of chemistry alone, but extend Ijclp 
and a5>is[ar.ce to all. Tlie Society is in its earlier stages, 
but its SUCCI-5S would seem to be ceriairi. Founded on 
the principles of t!ie celebrated Societe Industriclle de 
Mulhouse, its objed is the increase of the technical know- 
ledge and skill of those engaged in the various industries ; 
the improvement and advancement of manufadures and 
the industrial arts and scietices ; an<l the general progress, 
extension, and wtU-bein;; of industry and trade. This 
multiple objed the Society fecks to attain by the 
encouragement of investigations and experimental re- 
searches in science and the arts, having a practical 
bearing upon industry; by the offer of premiums and 
rewards for the invention of new or the improvement of 
existing processes or produAs, and for the discovery of 
new raw materials, and for their application end nse \ by 
the reading and discussion of papers and essayi of prac* 
tical interest affedling industry; by the paUitttion and 
circulation of such papers and essays, with the discoMAMM 
upon them ; by the formation of a library and moieem of 
industry; by the holdiDg of cxhihitions ; by having agents 
at tbe several seats of foreign faidustry, specially charged 
to report on all matters ajmintailling to the work of the 
Society ; and by delivery of a Coarse of technical ledures. 
The first series of these ledures will be upon the great 
staple industry of cotton. Amongst the papers to be read 
antl discussed in the ensuing session, the first are: — " On 
the Economy of Fuel," by T. Pridcaux, Esq. ; '• The 
Manufacture rf Si huric Acid," by Frank Spencc, Esq.; 
" The Law and I ractice relating to the Prote&ion of 
Inventions, with some observations upon the Patent Office 
Museum," by W. Lloyd Wise. Esq.; "The Mechanical 
Appliances used in Calico Printing," by W. Mather. 
The work done by the Society includes the sending out of 
thirty skilled workmen to Vienna to report upon the 
various great industries shown in the International Ex- 
hibition ; the arrangements for forthcomine exhibitions 
in " textile fabrics " and in " fuel cconomisers." The 
Society is proposed to be supported by subscriptions and 
donations. The first year's subscription for a fellowship 
of the Society is three f;u:neas, one-third of which will be 
funded ; the second and subsequent yean* sufaecriptfame 
will be limited to two guineas. Maadeeier bee the 
credit of the first step in such an important movement 
amongst scientific industries. Of the leiult, it was pre* 
dided in our former article that benefit, OMCewkm* mint 
ensue. From such principles, carried mt with eo miMh 
energy and vigour, the most brilliant prospeAs are a 
necessary scquenoe. There are certain Bvbjefis of human 
knowledge and entemise whose difficulties always sue 
cumb to wdl-diroAea energy, and scientific industry has 
hitherto appeared no eseeeption. The volume of .\rtizans' 
Reports upon the Vienna Exhibition, published by the 
Society for the Promotion of Scientific Industry, Man- 
chester, will be published about the 2oih of this month. 
There are t hi rty -six reporti,wbieb a>e Said to be of a vety 
high-class character. 



NOTES AlfD_ QUERIES. 

OlMiSg.— Will muf m jroar fcadm tell mc how to remove a firm 
l>!sck c«atinff rram itie surface dt eilt on caai cuppc r ? A yrar ago I 

fixed a cant copptr ornami nt. hrnvily (rilfj. d, out uf iluork ia a clcir 
country atnioij.!iLrr.,TtiiJ,lli(:ii(;l> njilcicJ m , und nuppllcd afi.wr.ilhct- 
proof. It turned colour nfler hrsl fail o< snow, and in three moolhs was 
black, with what a^pean to me to have risen through the e<l<l>n|'. It 
sticks close, and rubbinc with cloth and <pirits oF wine scarcely afcAa 
it. Can It be removed by any solvent vritnout afTcfline the goldiantf, 
if removed, is the same " blacking" liable to recur ?— Star. 

Notes on the Utilisation of Sewage.- fTrom ific '• Report tt 
the Main Orainaec Committee for 1864," vol 

8J7. (To Mr. Hope.) Then tbe cost ot ih.u h»4 to he addcj to the 
6s. referred to, has it not ?— Quite to. Piotessor Way, in hii evidence 
before the ScleA Committee of tbe House of Lords on Town Sewage, 
put it very clearly, I think, in his answer to qur^tidn -r^t He says' 
" If you gave roc dried rcwagc.it would t>e capital manure to any cro^s, 
no mailer whether wheat or .green crops, ot grass; it is merely the 



Digili^OG by Google 



192 



PaUfUs, 



(CumcAi. Nevi, 
OAober 10, 1673. 



I in which you prcaent it thai mktt it nawiittble for tone crops. 

It sirikrs me that ii ii the («me kind of thiee a& if a man were to owe 
mr lUc v^lnc v{ an ounce of gold, and were to brini; il to me in the 
ibn'c u{ gold quarts, saying: 'llrre i» ao much gold quaru, which 
cooiaina £4 159 worth of gold/or wfaatevaritmay ba. ThatwmiM 
not ba paying me at all ; I should have to take it vitb all ita diaad- 
vantagca. ana to get it out of the quartz. 

107]. (To the tame.) Would it be vrr>' costly to munp thr tew.iRc 
up into some rcaervoir on a height, so aa to allow n to mvitate all 
over the country }— No, that ia sot a eeattjp eaefatton ; Qomiah ea* 
gioea can be employed, and are cmplcgwdli ta lift CMmoes ^iMWlitlct 
of water at very little cott. 

1077. (To the same.) Ha«« VOU made any calculations aa to what 
the cost of the pumping would be ?— No, I nave not; but I know it is 
the fnA (hat enormous quantities of water can be pumped to a great 
bcight at an almn«t incredibly small cost. 

Ill8. <To Mr. Moore.) What amountof horse-powerdoyou imafine 
that the Metropolitan Board of Works would have to ose in order tn 
lift the 80.000,000 gallons of aewafe »oo feet durini; the ten workinfj 
houfs of the day? — I have made that calculation, but I have it not uitli 
me. 

tiiO' (Tn the same.) Htmr would vera make that calculation?— One 
horse power is eaual to 33,000 Iba. liRcd o foot ia a cartoia 1I1M; tbat 

is the mode of calculalioa. 

lijo. (Tothesame.) That would be up«ar<^s of Sooo honc-jNower 
net, would it not? — I suppose it woull r'.imrc that. 

1121. (To the same.) And it would le ul nLi i},454-5 eroas horse- 
power ?— I do not think it would require that < r the heifCbt. 

liM. (To the same). If it is 4 h .iic power net, how mnctl 
^ross horsr-p 'w er would it be?~That would depend ufxin the diffrr- 
cncc (or iriciion. 

1127. iTo the same.) Yob oficr the Board of Worka a farthing a ton 
for the scwacc, do you BOtT— Ym. wbMi tbqrwevM faiiewUhapewcr 

equal to soolcet. 

iTotbeiame^, And do yru estimate that I|S,Oae aamally? 
— Ihc i.ilfof that wulI:! Lc a pr.rii 1 1 them. became Il««lll4aete0«l 



them one-eighth of a pcnity- per tun to lift 11. 

iij6. (To tbe Mmw4 How oMeh of the 

land take?— Tliat wonH depend on the state that the land was in. 



of the aewage woold coMvstfd 



A market gardener at present manures at the rate of fio an acre « ith 
so'.i J manure. 

IIJ7. (To the same.) And you propose to deliver the aewage at a 
certain prieatBUm 

iijS. (To tiM MHBe.) Do j«o fit any price aa tbe baila of yoor 
calculatioo ?— The afiee to tiM whole of the cenaBaMn ia a panagr per 
ton. I donot tbiuthatUwoaMaaawer tsyfanMi^porpaaaiDper 
mora tluM that. 

1139, (Toliiannc. Row maop low to an acre would yoa pet en 
irrigated laed?— Frem 4000 to joooaB acre; that wotiM iie abont £10 

an ai re. 

!j;'4. iTu Mr. Pmi;fi 1 And what would he the wi rlirc expenses of 
your sewage. works, pumping, and so forth ? — The sewage-works to 
Hfc tbe aewage proper wetiia cost about i-ijtb of a penny per ton of 
aewage ; thatTa, for coals, labour, and pil, exclntlva of the plant. 

1310. (To Sir Charles Fo*.) Do you propose to pump by Etcam ? — 
Yes, 

1311. (To the same.) What would be the horse-power that you 
weald require 7— 3.ioo nominal bone*pewer. 

13M. (to the same.) Do yoti aatune tbe acwafe to be lovDOOieeo 
galloaa daily?— Yea. 
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ABUDOMBNTB 



OF PROVISIONAL AND COMPLBTB 

SPECIFICATIONS. 

tmprovtHUnU in afj>aralut uxvt in the manufacture 0/ iatt. J. 
llnwden, accountant. St. Mar>'s Road, Canonbury. February j, 187J. 
— Nil i'^'j The fealuren of n^ivelty of thii! invention con?nt —First, 
io arianciog the heat flues of salt-pans in a zi^^ag winding or cii- 
coitoea oireAien. inaicad of the said flues p.is>ing dire(rt fiom the Ares 
to the chimney a* beretororc generally praOiscd. and by these means 
to utilise the neat thit is now lost, and thcrrhy t conomise the mn- 
aumption of fuL'; sci-'ipliv, In r.Mrri:tind;np sn)! pins » Ith t<.'mc t.iiti- 
•tance or material w hiih n a min-conduCloi of heat to prevent loss of 
heat by radiation, also in adapting a cover to the pan to prciie^l it 
itefll rain or cold air; thirdly, the formation of a brine-tank immc 
4iate|y above the salt-pan through which the flues in a errics of tubes 
or paiaaees shall pass: tbe <:iid luhcMir pavs.nqc- cuminc immediately 
ia Ctmta^ w ith the bnnc in the tjnk ill ioipatt to it 11% lH.il,and 
tbes incrc j'c the ttrnj craiurc of the brine. 

Imfru-.cmcf.l^ sn Ik: vtanti/itclurc o/ tin-foH, and in Ihc (oxning of 
other tr.fljh '.. .('i ifi thf machinery or iit-fiaiiitiis emplo^etl 

therein. J. H j ''• 47, 1 int<^ln'!i lr;n Field':, NiKldlcsex. (A com- 

munication from ji .>ii Uiptibte Ferdinand Masion, I'aris.J February j, 
I^^.— No. 406. This invention relates to a peculiar process of and 
apparatus for manufatturiog at one and the same time and in one 
apparatus, two sheets of tin-lcril of any desired thickness, or of coaling, 
it desired, a plate or sheet of lead or other metal with tin by allowing 
the molten tin to adhere to the sides of a prepared surface which is 
drawn up vertically through the bath of tin, ectag divided for UiatMir- 
po«e. it a sheet of scoured metal be SO ibaWB vp, the tin wilt adhere 
permanently thereto and thus coat it. 

ImfrmnHtml* in txUattimg animal greau and other impunliei from 
wool. T. W. Dunn and O. Prangcly, both of Trowbridge, Wilts. 
Fahfuafy S« i>7V— Ne-4M^Woal ia ita imw atate ia plaeed iate a 
dHHBhcr tale wittch atcam it ateitted, aad ia thaa ateaaad. 



Imbrovemenit in the treatment and utt of air for the manufjclnri «/ 
gas for lightine and healing turpostt, ana in the apparatus emplajti 
therein. C. W. Harri son, High Holborn, Middlesex. February 5, 
187s.— No. 43J. This specification describes a method of osygeoiiing 
air by passing it under pleasure cr otherwise through water or aay 
other suitable liquid that will ahmrb a larger proportion of the oiygto 
of the air than the nitrogen. The air thus oxyecnis.cd is recoirefcd 
from the water by a pomp or other suitable means and stored for ise 
in a holder, wheaee it ia conveyed by pipes to where required lot use, 
and is thea paaicd thnagb a aeiubia bydfOGarboa.aaAaiatcoB«Med 
into inflaauaabie gae or vapeor edapted to ll^tiag and beaiiof 
purposes. 

Improvements in the manufacture of exphiifi eampcunJs, aiiJ i« tke 
apparatus uteJ in such mauufacturt, S. J. Mackie, 1, Drlahav Strcft. 
ureat George Street. Westminster. Febiuary 6. iS*^ — S'o. 
This proviaiunal specification ^eicrihes apparatu-, for Mcrpir.g cJtltjii- 
pulp or waste in an acid b;tth, placing it in ditte&tin^ ixits. and re- 
moving the pota in a cradle by a crane to the cooling pond. Freeing 
Kun-cotlon from acid by patMng it through rollers. Apparatua T 
asccilaining the amount of dry gun-c<>ttpn in a ma^•. of wst matcH 
Aj-^i^iral us far granulating compound of cotton ^ jri; o.s Lcr. ApparCtaa 
for giving any desired density to granules of cotton gunpowder. 
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cmemistry.-mh. w. n. hartley. 

Moadaya aad Thursdays, at 7 o'clocic Pee fat tbe Coone cadiag 
in March, £l Ut. 6i. 

CHEMICAL ANALYSIS.— Mt. W. N. HARTLEY. 

TuesdaN S, from 7 till 9 o'ctncfc. Fee, £2 2S. 

Courses of Lectures on Gcolof^ica! 

JERALOCiV will be given at KING'S COLLI (.K, 
LONDON, by Professor TENNANT. to which Ihe public arc ai^ 
roittcd on paying the College feci. Oac ^^f^'^^jl^jj^^yf^l^^ 

The ether Coorw H 



A MINI 



HaC 0<ft<:'ber vlb- 
COHeaioo of spe- 



and Friday mornings, from 9 to lO-oMoCk 
OAober 8th, and terminating at Easter. 1874. 
given 00 Thursday evenin(;i, from B to 9, cum 
The LcAures are illustrated by a very exteaalve 
cimens. 

PraAical fnstruaioa in Mineralogy and Geology It given by Prof. 

TaNNANT, F.G.S., at his residence. 1^9, Strand, W.C. 

•A nalysis of Food, Water, and Air. — Mr. 

WANKLVN has opened a Laboratory at iiy, Charlotte SUU», 
Fiizroy Square, and is prepared to give Pradlical lattruftiaa la 
Chemical Analysis to Medical OtBcera of Health, aad to pcrMM 
proposing to uodertahetheduticaof Public Analyatauadcf the new Aft . 

MR. C. ESTCOURT, F.C.S., 
ANALYTICAL AND CONSULTING CHEMIST. 

Commrrciiii Aluriiiim M Madt pttfamtd. 

BoaOlTGH LAroKATORy, , 

8, St. JaSMa'a Square. J hn DaltOO StfCCt, 

MANCUKSltR- 

PKACTICAI. CIlhMlSTKY- " 
Laboratory, te, Cower Street, Bedford Square, W.C. 

Mr. Henry Matthews, P.C.S., It prepared 
to >ive Instruinion in all braadiea of PRACTICAL 
lis appKcatiaa to HBOICMs 



particularly 
h, and CU.MMEKCE.' 



*M HBOICn 



to Bive 
CHEMISTRY, 
AGKICl'LTUR 

The Laboiatory is ojcn daily, except Saturday, 
o'clock ; on Saturday, irom ten till one o'clock. 
Mr. Mattbewa ie aleo pvepend l» eadeitaiw AMALTSBS otmqr 

dcacHptiOB. ' 

For Pwticalare aad Freeeefteiee, BMtar to Mr. Hemp I 
the Labontof]p,«e^ Gewar Street fiHSinA S^aafe, W.G. 
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SUPPLEMENT 

THE CHEMICAL I^EWS. 

Vol. XXVIII. No. 714. 



NOTICES OF BOOKS. 



Qnantitathc Ch.onkal Analjsis. By T. E. ThoRI'E, 
Ph.D.,F.R.S F .. Professor of Chemistry, Andcrsonian 
Institution, Glasgow. London : Longmans, Green, 
and Co. 

We have had occasion to notice the increatiag tnpply of 
elementary chemical works which have iMterty been 
imed in the British Isl3ni}<!. It may be — as we should 
It glad to find — that this increase is due to an augmented 
demand (or ctaemical knowledge; tiiat our delightful 
tdence is more mnd more fanoiag a constitueot part of a 
liberal eri-jcation, and that tboM wbo de«ot« t»emse)v«s 
todKmi^tiy At a profenicii are iaoeatiag in iramber and 
ia nAlie aj^ceciation. Or it bui.v« mrteps, be due to the 
ftdthat a Hnattering of icicace il lutliiOiiable, as it was 
ia the days of Charles II. 

The work before us is, however, if fairly used, not cal- 
culated to further the produi.Tion of tliat very ()Lijt:i.Tionable 
aniroa!- the smatterer. Thoroughness has evidently 
been the author's olijcct, and he has ii . -n i^.r from un- 
iuccc&sful in Its aitainment. If we tuin 10 any of the 
examples we find the method of procedure clearfy and 
fully described, the needful precautions indicated, and the 
possibility of failure as f.\r an prae'ticable cutoff. j 

The author uses the most modern nomenclature, and it 
may be that his work, arrani:;ed as it professes to be for 
the use of artisans, will contribute somethini; to 
faoiiiiarise pradical men with this system. At present 
the *• capriciousr.ess of chemical terminology " is not 
without reason felt to be a grievance of no small magnitude. 
The question is very generally a«ked whether the benefits 
derived from the new nomeoclattire do more than counter- 
balance the confuaion it haaoecMtoned, and tbe additional 
difficulties in the acquidtioa of cfaemtcal knowledge which 
it baa created. 

Tbe atvdent who haa carefnlly worked through the ex- 
implea given in tbi» volnme, attending ttciAly to the in- 
Mrattons given, wHl hm on the high road to beeomtDg an 
espert and accnrftte malyit. 

Tbe tnbjea of water aaalytii^oo miim^irtaBC one in 
these days of rivers' pollution inveattgations, and mytho- 
fegical " previous sewage contamination " — ia treated, as 
the preface announces, in considerable detail. We can- 
not help questioning the policy of attempting to instruct 
artisans in a process which chemists of the ht^l-.est 
standing have after careful trial abandoned as fallaciou^i, 
beouse — setting for the moment all other objections 
aside — the amount to be determined falls within the limits 
of errof of a carefully and skilfully condudled combustion. 

In conclusion, we can only pronounce this work a 
valuable addition to English chemical literature, and 
coogratoiate the Andersonian Institution on the style of 
iMtniAloD wkieb cvideatly pfevalte in ItiUboratocy. 



Sewage : Suggeslunu /or its Uiiiitation, having social 
regard to SUMl/oigr ibfWrMMMlf. Loddou ; S. and F. 



Spon. 

No better proof can be given of the di£Scult!es besetting 
the utilisation of aewa« than tbe number of treatiiee and 
pamphlets in which UM qneatioa is diaeaiaed. Each 
author tbinka that lie has oome upon the one enential 

Kit which all hia predeceaioiB Iwve overlooked. Un* 
ttnately the pioMeni has not been examined with tbe 



calm tmpaniality beStting men of aeience grappling with 
a great national evil. There haa arisen an odium 
cloacinum even more rancorous than the w etl-kno vn 

odium theoJogtctttn. The plainest fatfls have bi cn over- 
looked or distorted ; the stranr;est inferences drawn : and 
"recommendations" the uilde^t and most impraifticable 
have been issued on high authority. 

The recent outbreak of typhoid fever in Maryk'bone 
has called general attention to a source of danger sus- 
peiled, indeed, loni? ago by a few judlciouB men, but dis- 
regarded by the pre-*, ihc public, and by officialism. Let 
it be granted that cholera, fever, or other /ymottc tiisease 
exists in a certain town. The germs of such di--ease 
must evideniiy find their way into the sewers; here they 
V(ill not, under ordinary circumstances, meet with any 
agency capable of effeding their dcatrudion. If, noWt 
the sewage is applied, tmlnaUd, to tbe land, as in ordi. 
nary irrigation fkrma, theae germs must be diffused over 
the fields. They may adhere to the surfaces of plants, 
and perhaps may even be absorbed into their capillary 
vessels. In either case there is no natural process at 
work by which their vitality ii likely to be cxtiagttiBhed. 
They may thus be taken dircAly into tbe hnnan system 
along with vegetablea and fruits that are eaten uncooked ; 
or tbey may be swallowed by cattle along with turnips, 
cabbages. Italian cyc-grasR, &c. Htm, apdtt, in the 
bodies of the cattle they are not, to the best of our know- 
ledge, liable to be destroyed. According to certain recent 
rvbcarches, living baeteria are found in milk as it issues 
from the udders of female animals, and determine ihrrcin 
the formation cf a small amount of alcohol. Such bem^ 
the ca-e, there is no <i pnori absurdity in the h)-pothi";.s 
that the milk of cattle which have drunk water contami- 
nated with cess pool matters, or, still more, which have 
been fed on herbage grown on a Bewagc-farm, may cor>vey 
the germs of disease into the systems of human beinj;j;. 
This, il must he remembered, is not one of the cases 
where the bcnetit of a doubt can be given to the dcfencar.l. 
I f a slup arrives from a port where pestilence is r..:;mt:, 
the crew and passengers are placed in quarantine, net 
because they have, but because they merely may ha- , about 
them the germs of the infedlion. Letters have appeared, 
indeed, asserting that in such and such quarters the milk 
from a sewage farm has not occasioned fever. This 
reminda tts of the thief wbo, when confronted with several 
witnesses that had seen him stealing a horse, offered to 
produce as many more who had not seen him. We 
could lay our finger on certain distriAs in the eastern 
counties eapedally, whese tlie inhabitaota derive their 
supply of water for doneetie consnantion from road- 
ditches and dudt'pondst into which tbe wahiage of richly, 
manured fields and of farm-yards fall, and which stand in 
indisputable connexion with half the ces«-pooIs in the 
village. Yet in these localities the mortality may be 
about 1 Ir. rco';. nnd the natives may live to the 
proverbjdi ' age oi' a crow." Yet we cannot, on the 
strength of such cases, venture to asscrt that polluted 
waters arc harmless and that their general use might be 
permitted w ith safety. Precisely elmilac it the casc with 
the use of untreated sewage. 

Th? pamphlet before us points out a way in which this 
particular danger may be obviated ; and thus one at least 
of the many and formidable objeiltions to the scheme of 
tcnvage irrigation may be removed. This has been done 
at Carlisle. The sewage of that town, before Icmg 
allowed to flow upon the land, is mixed with carbolic 
acid, carbolate of lime, and sulphite of magnesia, as 
patented by Messrs. MacDougall. The disinfeAion is 
remarkably complete. No one who has visited the Car- 
lisle farm compiaina of the "truly tnephitic odours," such 
as the Prussian Commissioner. Lefeldt, laments at Rom. 
I ford* and such as everyone finds at Croydon. The cropSt 
a« stated in the pamphtet before na, ai« :— ** Quite free 
ffon the rankness and liabili^ to rot of all crops grown 
on sewage land where the antiseptic treatment is not 
I adopted." Again: "It is also worthy of remark that* 
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whereu at otiwr sewage farms parttitci in the herbage 
are so abundant that many stock-ownert objeA to pasture 
their animala on the Irrigated meadows, the ravages of the 

p:ir.T;;tcs produciDg liver-rot and foot-rot being so greatly 
ac L-lciated by the decomposing deposit on the land, at | 
Carlisle the animals lia\e been uruisually free fron. ilusc 
lUBCases." These stauritmts :nc fully confirmed I v in- 
iormatuin wlncii sve dtri%*<.- \ii.>m cuicr qu;itici^. The 
stems of the grass f;:c)\vi) cri liic- C.;ilislt: irr;i;i»lion fatm 
are not found I'ltleJ to the htiglit of sui-.ic inches with | 
tinassmiilattd tcwagc-niatiti , iiur tiu cattle, warned hy 
their inslincts, turn away (rv.m :l \vith i;i>.;;ust. Neither, 
af^ain, IS llie land watered ujtli ditinliktfd svwai^e haunted 
with tho^L- leyions of tl;fs and ijtl.cr iicmous diptera 
which, in the vicinage oi certain irrigation ^arms, con- 
atitate aperfedl Egyptian plague, and which, first sucking 
up putrescent matters from the damp Roil, and then biting 
the faces of the inhabitants, may at any moment transfer 
to them the infe^ion of carbuncle, of ophthalmic, and of 
many other fonaidahle dlaeaset. 

The expense of purifying sewage by thia method U 
stated at one penny per tboatand gallons, or /4 its. 8 J. 
per million. Tnua. n town tnrainf out 10,000,000 gallons 
of sewage daily, and disposed to adopt the irrigation 
principle, would incnr for the disinfeAing material an 
additional expense of, in round numbers. £i6ia yearly. 
Against this would have to be set the superior ({uality of 
the produce raised, and the saving of stock which would 
other%v:»c perisli ftuin parasitical and ent02oic disease. 
If sewa'^i.- irn^aiion is to be tolerated at all— a point 
widct). in our humble opinion, i^. by no n'.enns decided — 
it tr.usl be un tlie txpie-s condit;u[> of p:cl)i;iu'.aty dis- ' 
infecluin with tlie preparation recommended in this yitn- 
phiet, or with ttimcthuig analugtius. la iii mode ot aUion. [ 
Our author .tppears, however, to have overlooked the , 
ob\ioii8 fai^ th;it csfbolic acid preparations arc by no 
means exelii^ivcly link<.d to irrigation. They may be, 
rtnd a^ualiy liavc l>«.-en, used with prcat ativania-'c as 
aoiantfls to other methods of treating sewn^je. W hen 
judkciously applied, they extinguisii the life o! f;erms 
and ova in sewage manures as well as in the tliluent 
water. At the same time, unlike certain other disin- 
fittants, they have in the proportions employed no 
inji:rious aCuou ODOU plant life. Messrs. MacDougall 
were, we believe, the first to draw pohlie attcnticn to the 
erm-destroying power of the coal'tar produds, and by so 
oing they commenced a new era in aanitaiy science. 
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Ccntflif JlMrfwj Hilid. mudrtir.s da Stances dt PAcadtmit 
dtt Scitnces, September 8, 1873. 

Fifth Note on Quano.— M. £. Chevreul.~The 
crj-atalline matter mentioned io the author's first note is, 
be believes, a neutral onlate of ammoaia. A fresh 
sample of gauDO, «f a dttll hrown colour, and sitspe^led 
of having been moistened, presented • enrious faifi. 
ICO grms. having been five times waahei^ each time with 
ICO grms. of water, and thrice more with soo grms. of 
\Kater each time, <-till ^-avc an alkaline readion. This 
phenomenon M. Chcvreul ascribes to capillary attradioo* 



a force which hesttppoaes to play an important pan in agri- 
cultttie, as regards soils and masure*. In the aqueous 
extraA he snapeaa the pieaeoee of one or more volatile 
and odoriferous adds, independent of avic acid. The 
bones of birds found-mixed with the guano arc reduced 
nitu Irieguiar fra;;nient-, angular rather than rounded, of 
a brownish oran^-.j colo'.ir. These frasjmcnts have no 
eohesion, and if tubbed with a glass rt(d m a plat:nr.in 
i:ap=<Mle with a litUe Wdter they are rtduted t.> cr^.igc 
euiourcd flakes. The water tcconies coluurej, and on 
ton Lint ration it is found disiinclJy ac:d, ani holds io 
sulutujt) an appreciable ']uantity of phosphate of lime. 

Pyrogallol in Presence of Salts of Ifoo.— . 
M. E. Jacquemin. — According to the author's experi' 
ments, ferrous sulphate never takes n permanent btoa 
colour with pyrogallol except when it is partially per. 
oxidised, as is shown by its betng leddeaed by the alkaJioe 
sulphocyanides. Of the two he considers pyrogallol the 
more sensitive reagent for traces of ferric salts. In 
ferroso-ferric salts (ne blue colour turns first greenish and 
tl-.i n red, ; per cent of ferric Salt is suHicient to produce 
this chanf;e m a few minutes. These red liquors become 
gradually ttirbiti, and the next day a deposit of purpuro- 
galline may be Separated by filtration. The filtrate on 
'iiandins f,'ro\\ R turbid again, and the second day a m>xture 
of purpi:ro (;alline .ind tanno-melanate of iron may be 
filtered cff, but on the third day the tanno-melanate alone 
is formed. After t e M-paration of the purpuro-galline 
traces of ammtmia j roduce a deep blue-black, which 
becomes a tine purpU hlue c.n dilution. If the fjuantity 
of ammonia is gradually increased the colo-.ir pru luced 
becomes a violet resembling that of anilin, an amethyst- 
violet, and a red. With syrupy perchloride of iron a con- 
centrated solution of pyrogallol turns brown, li the 
solutions are dilute the blue colouration passes rapidly to 
red. 1 he red obtained by the addition of an excess of 
ammonia is turned blue by acetic acid, and reddened again 
by an alkali. The author has likewise studied the 
behaviour of pyrogallol vrith ferric cyanide. 

Refled^ions on Spontaneous Generation, in con- 
nection with a note by M. U. Gayon "On tiie Sp( ntaneous 
Alteration of Eggs," and a note by Dr. Crace t. .ih. t rt "On 
tf;e po\\er of Certain Siib--taiKes to Prevent the DcVelop- 
n.i nt t f rrotoplasniic Life.'" — .\ Bvi hamp. — The author 
states ih.'it t).ere aie at lea<^t three d.stinft .tlbumenoid 
matters ;n the w l.ite of c^[;s : :n the ytdh, bt-sides the 
microzymas insoluble in water, there are two bodies 
soluble in that liquid. fie maintains that albumen, 
gelatin, infusion of yeast, with or without sugar, may b« 
preserved easily in free contaA with air. Urine and 
blood are easily preserved by creosote or phenol. Blood 
is one of the l^uids where bafieria appear the least 

readily. 

Researches on CrystallineDissociationicontinuedi; 
Evaluation and Distribution of Work in Saline 
Solutions. — MM. I"a\rc and V.ilson. — When a salt is 
dissolved m water t;ie:e is a conti a^iit'.ein of the total 
volume of .^alt and s jlvini. But contraction tan be pro- 
duced in water diffeicntly, r\nd \\ithout a salt. by 
lowering the temperature. If we mcisure tlie nLiT.lcrof 
calories yielded corresponding to a determinate ccntr.Kfiion 
t>f water, we can estimate the cortcbpunduif; niech.inical 
work. In accordance with the mechanical theory of heat, 
if we measure the contractions of volume accompanying 
saline solutions we have a measure of the coLicmve 
adiioti of the salt on the water. This is the principle of 
the author s work. Having previously studied the solu- 
tion of sulphate of soda (anhydrous and hydrate) on water, 
they here similarly study that of a number of other salts. 
They first determined the densities of normal solutions, 
or those containing uniformly i equivalent of the anhydrous 
salt (estimated in grms.) dissolved in 1 litre of water ; and 
the «ensitica of the salts. A table gives the densities of 
the salts coDsidered in the anhydrous and in the bydraied 
states, and in the state of otmnal sofntion. It was 
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ftrmerly found that » conlftAioa €f I cc. io s litre of 

wilier at a temperature of 15* was eqmivalent to a libera- 
tion of 7576 calories : and that, cottVCfwly, this namber 
of caiorits measures ilic work necessary to compress and 
diminish thtr volume of i litre of water I c.c. at that tem- 
perature. Her.ce, Id obtain In calories the thermic efTe^ks ] 
ConcSpoaJuJi; to difSctcnt contraflionsa, 6 (<i — 6), we have 
only to multiply these contradlions by the const.ant , 
number 7576. The numbers for the various sakij are 
tabulated ; and a tlurd table gives the quantities of heat 
liberated or absorbed in the a& of suluiiuii. It appears — 
(t) That the salts range in the followingorder [>t' incrt-.isini; 
contradion : — Borate:, carbonaten, sulphates, chlorides, 
acetates, btoniiiics, iodides ; [zi ihe contr.iition proJuccil 
by solution of an aniiydrous salt is greater than that of 
the same salt hydratcd ; (3) the contraifiion rro;n Hiiluiion 
of a hydrated salt is generally less than that produced in 
the formation of crystals ; (4) the number of calories 
measuring the cffcifls of contra^ion is much higher than 
the number of caient:> shown by the calorimeter ; (5) the 
calories thown by the calorimeter have to be added or sab- 
tiaded, according to their signs, from the calories deduced 
bom coatraaioo. As example of the second case, car- 
bonate of soda (anhydrous^ gives in dissolving a con- 
tiafiioo of as c.c. conespoodiBg to 15.096 calories, out there 
ate jfisli calories set free, and sbown 1^ tbe calorinieter ; 
the work of the solution is, then, repfcseoted by tbe dif- 
fcfcnce, Lt., 115.438. (6) Anhydrous salts generally 
liberate heat in dissolving ; hydrated salts generally give 
Cold. All the salts examined liberate heat during their 
crystallisation. 

MewSyatem of Representing Continuous Meteoro- 
logical Observations, employed in the Algiers 
Observatory.— M. Buland.— (Note with memoir.) — The 
stubor advocates observing and recording the appearance 
ef tbe sky, in addition to maliiag meteorological obsenra- 
tioes with iostrmmnta. This not only gives more reliable 
Ksfht, but niay1ead,toTaluab]e inductions. Herepreseats, 
in a graphic table, the hourly quaiKity of Uue sk^ and of 
clouds (the various meteorologicai elements being also 
given). The sky is divided into ten equal parts ; zero 
represents pure blue sky, or entire absence of clouds; 
I, or ten-tenths, represents the sky covered with clouds. 
Three pr.r.cipal kirids of cloud I'Lirrus, cumulus, and 
nimbus^ .ire 1 c pieitnted by ditierent colours. Thus, by 
sirrply insjii i:!inj4 tl-.c table, one sees IjOW the cloudy 
periods succccdo I each otiier, or hnw the periods of blue 
sky succeeded tliuse of clouds. On comparing the various 
changes uith the oscillations barometric, ihcrmoiuetric, 
ancmorrittriv. , iVc, one readily sees the connexion with 
these dilTerent mctcorolof.'ic-al elements. The author 
desires GovL-riHiienl assistance in jiublisliing 12 years' 
observations at Algiers, in addition to tbose'now issued, 
vbicb begin Janmuy, 187a. 

Note on Magnetism. — (Continued.) — M. Gaugain. — 
Physicists find that in horse-shoe magnets the portative 

forte intrea'>es with the time of contaifl of an armature. 
The author w ished to know whether this increased mat;, 
re'.istn nould be shown by his method of indutlion- 
curri-nts. He placed round one of the branihes a loop of 
wire connected with a galvanometer, applied an armature | 
ot toil iron, and observed the current of (iemagnelisation ; 
first, when magnet and armature had been in contaA only 
a ft'.v seconds, and next, when the contact was prolonged 
several hours or days. The current was always the same, 
and the result is thus in discord with that above stated. 
.M. Gju^ain further determined t!ie curve of demagnetisa- 
tion of an eJeclro magnet ; placing his wire loop succes- 
(ively at different points of the bar, ^nd observing for each 
position the strength of induced current developed at the 
noment of interruption of the inducting current. Tlie 
Carve rises from the ends of the branches, reaches a 
maximum at a point covered by the bobbins, and then 
|ndnally falla to tbe becl. Tbua its incUoation changes 
MfB torn tinM tiuronghont the length of the bar. Now 



if ono OKaarinee wiCb a magnctiaed needle tbe magnetic 
state of an Cledbo>magnet, one also finds that the mag- 
netism changes sign four times. Starting from tbe 
boreal extremity, for example, the magnetism at tbe other 
side of the neni^st bobbin is austral, it is zero at the centre 
of the b.ir, ^: ; i urs boreal on approachinj; the second 
bobbin, and, luiaiiy, is au&lral beyond this bobbin at the 
end of the bar. This correlation is a striking one. In the 
case just described no armature was applied : wlicre there 
is sucli, then, to obtain the curve of demai^nctisation a 
new series of experiment* have to be made. 1 he loop 
being placed successively at \ arious points of the bar, one 
determines for eacii point the value of the detachment- 
cuiicnt (meaning by this the current mduced v\hen the 
armature is detached). By me.ins of this curve, and the 
curve of denia;»netisation obtained when no armature is 
applied, one may easily trace the curve of demagnetisation 
for the case in which the armature is applied. Studying 
this curve it appears that the increase of magnetism near 
the cxtrcmitieiion application of the armature is enormous; 
it may be 60 or 100 times the magnetism found before 
application. In the ease'of a permanent magnet the in- 
crease on application of an armaturo was not more than 
five or six times the previous magnetism. From this dllbr* 
enoe it results that if we compare an eleAio-magnet aitd 
an ordinary magnet by Coalomb'a method of oeeillationa, 
and tho mcthoid of mighta carried, we ahould find hj 
the former that tho eleftro-magnet ia weaker than the 
magnet, and by the second that the magnet is the weaker. 
These results are not in contradiAioo ; the first method 
measuring the magnetic intensity which exists before the 
application of the armature, while the carried weight 
depends on the magnetic state produced after tbe armature 
is applied, and. as we have seen, the modification of 
maj;net:c state by the presence of an armature ia VSiy 
diftcrent in elcctiu-riiagnets and in magnets. 

Spontaneous Ascending Movement of Liquidn in 
Capillary Tubes.— M. Decfcarme.— The author diacoeiei 
the formula obtained from theoretical eonaiderationa 
based on experiment. 

State of the Volcano of Nisiros in March, 1873. — 
M. Gorceix.^ — This island, one of the Sporades. is situated 
at the southern extremity of aline running N.N. K. and 
S.S.W., and nc.irly perpendicular to the volcanic axis of 
the Mediterranean. Sever.il of tiie Sporades have ex- 
perienced an increase of volcanic disturbance this \ear. 
bincc historic times Nisiros has had no eruption vviili liow 
of lava till the month of March last. 

Researches on tbe Spe«f\rum of Chlorophyll. — M. 
Chautard. — This speArum is characterised by a number 
of bands, one of which has the special properties of sensi- 
bility, surenesit (in its division by alkalies, a charader not 
found in the lines of any other organic liquid), and 
generality. Chlorophyll in plants exists in three difTerent 
states, distingniabable through the apcArnm — in leaves 
newly formed. In adolt, and in dead leaves. In the first 
case, chhwfavdric acid produces meeidtntal tmpemj 
ba nda. In the tec'ond tt produces t^uite another system of 
bands, which the aothor calls acctdenidl permanent. In 
the third (and alcoholic solution) the accidental pennanent 
bands appear immediately, without the intervention of 
hydrochloric acid. Chlorophyll is mnch less alterable 
than is generally supposed. It resists the action of iodine, 
acids, alltalies, digestive work; at least retaining 
charaAers by which it maybe detected in mixtures the 
most complex and varied, and after lapse of considerable 
time. 

New Observations on Presence of Magnesium at 
the Edge of the Sun ; and a Reply to Some Points 
in M. Faye's Theory.— M. Tacchini. — The author gives 
observations, from June tn end of August, of magnesium 
line, b, and tbe line 1474 the number of positions each 
day being noted. Th«^c vary from 26 to 60. August 
shows a maKNoam. Tbe line 1474 k is alwaya Ibuiid 
where the line ( la fmtnd ; bat tbe reverie doea not always 
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occur. Asaimt M. Faye'a theory the writer points out, 
ftinoBg otner tbiogf. that tlie peoambra of ipota are 
generally very broad, and many of their toaguet, or 
currents, go to the very bottom in a way contrary to that 

which cyclones woultl show. 

Employment of Chronometers at Sea. — M. de Mag- 
pac— Thi: writer describes observations on board the 
»hip Jet^n n.irt ; tlicv show that the application of 
Taylor's series, and u( Cauchy's rncthoJ of interpolation, 
to the daily working of chronometers gives great pre- 



Ltt M«tldes, Remu Hthdomadairt d*s Seitmen, par L'Abbc 
Moigno. Tom« ssudL, No*. 3 oad 4, September 18 
•ad 25> I ^73* 
Tbeea oiunbeii contain no chemical natter. 

Btridkt* 4«r DtuUtkm Chnmu htn Omttteiaft M» Btriin, 

September 3, 1873. 

New Derivative of Valeral. — A- Borodin. — The 
author considers the compound which he <ibtaincil to be 
a polymer of valeral. having many points of resemblance 
to aldol. It undergoes a spontaneous chanj^i: in course of 
time, and deposits ccysitais of the composiuon Ctoll^iOy 

Combinations of Bromal and Chloral with Benzol. 
— Guido Goldgchmiedl. — The author has analysed and 
examined diphcnyl-lribromaethan, Ci4HiiDrj; diphenyl- 
trichlorsthan ; diphenyl-dibromaethylen, Ci4H,oBr2 ; 
and diphenyl-dichlorxthylen. Fie has further investigated 
the behavioiir of bydriodic acid, and of sodium amalgam 
with dipbenyl>tribrom«tlMiit and that of sinC'powderwith 
dephenyl-trichloraethan. 

Chlorides of Molybdenum. — Dr. L. P. Liechti and 
Bernhard Kempe. — By the aAion r '•') c hlorine, per- 
feAiy free fronn air, the black pentaLhloude, MoCIj, is 
obtained, whicli was formerly taken to be a tetrachloride. 
If this is reduced by hydrogen pas at the lowest possible 
temperature, e.g., 250'*, the red, sparingly volatile tri- 
chloride, M0CI3, is produced. This, >( heated in carbonic 
acid free frum oxygen, splits up into the yellow dichlotidc 
MoCla%vhlch retnams, and the brown tetraclilcride. .MoCI^, 
which sublimes. The last mentioned compound was 
previously unknown. The atomic wei^rht of molybdenum 
has been re-determined. Taking O - 13 96 ; Ag-ioj eG; 
Cl"35*37i S«3i-98; then Mo = 9575 to g5-94. showing 
a mean value of 95*86. The determination of Dumas was 
95-65 ;' and that of Dcbray 95-66 to 95-84. The penta- 
cnloride is distinAly crystalline, and can be fused and 
volatilised witbont decomposition. On fusion it congeals 
to a black» radiating, ciystalline mass. A green reflexion 
ahows the presence of oxychloride. The Vapour iaa deep 
brownish red. The sulphur-yellow dichloride and the 
red trichloride, which strongly reaemUca MBorphona 
phosphonia» were onljr obtained amorpboua. The tetra* 
chhrndo anwaicd as indittiaAlv cryatalline brown atth> 
llmatca. The di- and tridtlorian are pcrfeOly alaUe hi 
the air at common temperatttvet, and insoluble in water. 
The tetra- and pentacblorlde are easily affcAed by oxygen, 
and especially by moisture. 

Existence and Dissociation of the Tetrachloride of 
Sulphur.— A. .Michaelis and O. Schifferdecker. — The 
authors have i elated the tetrachloride of aulphur, and 
examined its dissociation, and that Of the dtdHoridc The 
tetrachloride is composed of— 

Chlorine SrCi 

Sulpbnr 18-39 



100-00 

It ia a nMbile, brownish yellow liquid, quite distinft in 
colour from the red dichloride. When removed from the 
freezing mixture it boils up and loses chlorine. 

Oxytetrachloridc of Sulphur.— ,\. Michaelis and O. 
Schifierdecker, — The authors obtained and analysed this 



Cnkmicai Newt, 
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substance to which th^ aaaigo the formula SaOjCl4. Its 
composition la — 

Sulphur 25-.!4 

Chlorioe 55^5 

Oqrgen 18-91 



lOO'OO 

A white crystaUiQe masa, doaely resembling perchlori4e 
of phospboros in appearance, of peculiar irriuting odour. 

A(5\ion of the Sulphite of Soda, and of Sulphurous 
Acid upon Iodide of Lead. — A. Michaelis and Q. 
Kocthe.— Ii dide of lead can be completely trar.<rornicd by 
sulphite of soda into sulphite of lead .ind iodide of sodium. 
Iodide of lead m the cold is only p.Triia'dy convertible by 
excess of sulphurou.t acid into sulphite of lead and free 
hydriodic acid. At higher tempcratuiea the trantforma- 
tion u almost complete. 

Direift Determination of the Constituents of the 
Carbon Compounda by Combuation.— A. Miiacberlicb. 
— This paper ta-reaerved for fiill insertion. 

On Anilido-Acetonitril. — C. Englcr. — Tbif aubataoctf* 

to which the author absigns the formula — 

N : C.CHa|Ny*"5 

is obtained by the sAion of aniVa upon monocbloro- 

acetonitril. It is a thick yellow oil, insoluble in w.-.ter 
and dilute acids, but readily soluble in alcohol, ether, and 

concentrated .iculs. 

Producfls of the Redudtion of Acetophenon with 
Sodium Amalgam. — .\. Emmerlin^ and C. Engler.— . 
The authors, correAing views they had previously enter* 
tained, state that a body which they described as a 
secondary ethyl- benayl-aloabol is the pinakon of accto> 
phenon. 

On PraploplicsQil.— T. D. Bany.— The author has 
formed and examined eiyatalline nitro-propiophenon, 
C6H4NOa.CO.C2H5 ; a sj-rupy nitro-propiophenon ; 
amido-propiophenon, LV,H4NHj.C0.CjHj; and the secon* 
dary pfopyUbenaoU ah 11 - 

CgHjCqH.CHjCH]. 

On Sulpho-Ortho-Toluitfic AcU.— H. Limnricbt. — 
This acid, C^HgNSOjH, waa obtained along with a moro 
soluble isomer. lu potaaalumv aodlttm, baritim, lead, and 
silver salts were examined. A brotnaled acid was formed, 

C7ir.,BrjXS03niIjO, and Its saltH were investigated. 

Derivatives of Uric Acid. — E. Mulder. — The sub- 
staocaa examined i the di.ilurate of urea— 

* C4NjH404.C'h4NaO 
(its aqueous solution gives a rich blue colour with se^qin- 
chloridc of iron and ammonia), uroxanic ac; J. and allu I 
acid. The latter, a new compound, l-.as the formula 
CjN4H40.^. Theauth r 1 ,v; also studied— .Mloxan-silver; 
the reduiftion of alloxan and paraljanic ncid by hydriodic 
acid : the oxidation of mycomelioic acid ; and the charac- 
teristic read\ions of alloxantin and dia!ur:c acid. Both 
give a blue colouration with ferric chloride and ammonia. 

AAion of Ammonia upon Brom.icetyl-Urea. — £. 
Mulder. — If alcohohc ammonia ads upon bromacetyl-urea 
in a closed vessel in the water-bath, a colourless prodnA 
is obtained, insoluble in alcohol. If it is treated with 
dilute hydrochloric acid, diglyool^amidate of diHimnid 
dissolvea, and there remains a miatwe of bn)aucetyl«urea 
and another bodv. From the mixture waaohtainadabody 

differing widely from diglycol-atnldate of di^anui^d ia ita 
properties, but not in ita composition. The aAion of 

aqueous ammonia is diffierent. 

Chlorhydrate of Eihylen. — A. I-adenburc. — The 
author obtains aceto-chlorhyririn, C . H4(0C4Hj0jCl, by 
heating i part of chlorhydrate of ethyieo With I| pattUOf 
anhydrous acetic acid in a sealed tube. 
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SECTION B.— CHEMICAL SCIENCE. 
EmmhwmTi Dr. W. J. Rumt.t., F.R.S. 
(CvMioiwd fraa f. iH). 

" Tht BmdfBfd SMMf* ITodto.'*— Mr. Amnibw Leigh- 
ton (Lonimjam aileieript»n oT** TheBndford Sewage 



Filtration ^Vo»•," in the coane of which he said that it 
did not admit of a doubt that the fiirification of sewa^, 

•O that the effluent water could rr,:;i 1 i r r., : lously w it!i 
any »tfcam, could be accomplished L> U.-^ 1 (..a Enj^incering 
and Sewage Filtration Compnny ; but whether at a profit 
was as unsoived problent. Ow in^ to the vis imrtia of the 
fanners the sale of the manure was but slow, but the con- 
sumption was f^radually grcnviii};;. The principal reason 
of its sale being so baclt\vard was that its chief ingredient 
was charcoal, which h<5rc no value in the analysis of the 
agricultural chemist, though the crops f,'fown uoder the 
company's manure were the finest in England. 

In the discussion which followed on the sewage ques- 
ttoot Mr.' Stamford (Glasgow) said that with regard to 
the g^nenl ICport of the Sewage Committee, he had had 
UtC piMSlue now of listening to it for sevcmi year? in 
I, ami he was very glad to fiad that the ^^i-ntle- 



I, in edttcating tlu country, were ereatly educating 
Tln^ were et first, aa Mr. Hope had happily 



eapteteed it* rather Ul-conneded, hut they bad heen era- 
dually inciting np mach better eanncdliona. Firtt of all 

they v\ ere to have the country floated with sewase thrown 
over the fields just as it was, and now they were recom- 
mended ti! t 1 itc ' t ITS. He had pointed out some 



years a^^o ib.Ai tiicy Ui..i-i jiave a separate system for the 
sub-soil water, and one of perv ious sewers for the drainage 
water. They were goin^; now, instead of tl'.rowing the 
water over the land, to have it passed through the land. 
It was to be filtered, and it was also to be precipitated. 
All these were great itnprovcmenls. He was extrcmc-ly 
lonyi however, that the gentlemen who had formed the 
cootmittee were now going to lit in thdr chain and throw 
up any further trouble. 

Mr. P. H.Holland (Medical InspeAor, London) said 
Mr. McGowen had very wisely dire(5ted their attention 
chieHy to the part of that very extensive subjeA in which 
hcwae best qualified to speak with authority, and which 
■toed most in need of clear dtiddation. Neaily all v. ho 
had coneidefed the qtieetion were well convinced that the 
propter' destination of the very dOiited mMntfe called 
sewage was for the fertilieition of the land wherever land 
was accessible at a cost which could be repaid by the value 
of the manure, and, with a few exceptions, all were con- 
vinced that the objedions urged against sewage irrigation, 
when properly applied, were eitlu r false or frivolous, very 
similar indeed to those often ur^;cd by those very intem- 
perate arguers — advocate'; of temperanc e — \\h<> contended 
that because drinking to intoxication was iiijarious, tlicre- 
fare dunking without intoxication was so. By similar 
reasoninf; it w as concluded that sewage inigaliun properly 
done must be bad, because it would be if so used as to 
turn a pleasant meadow into a ftitrid swamp. Now this 
was exaAly the difficulty. Some places were so situated 
that access to a considerable extent of land could not be 
obtdaed except at a cost out of all proportion to the 
profit to be expeAed, and until legal difRcultirs were re- 
moved such places were therefore compelled to mn the 
riak either of converting a small area of land into a putrid 
awaiap, or of ependiog a large amonat that would never 



be repaid, or of so far partially purifyin,^ the stwajjc that 
it mij;ht wiUiuut otfcnce be turned into the ri\er, which 
was perhaps the best course to fallow until the legal im- 
pediments to a better were removed. 'I he local authori- 
ties were now liable to be forbidden by one iiijunftion to 
turn foul water into a stream, a.nd by another to divert 
any water fiom ii, thereby diminishing its volume. Thote 
using it for power claimed not merely its natural volame, 
but any addition that might have been artificially made to 
it. In the case of Bradford this artificial addition to the 
dry weather btrcam had been very considerable, i3,ooo,000 
gallons being daily conveyed from the valley of the 
Wharfe to the Aire, and any quantity of sewage not ex. 
ceeding that might be diverted from the Aire without 
rednctng the aticam below its natural volame ; and no 
compensaljoa Ottg^ to be paid unless the stream were 
diminished more than it bad been artificially increased. 
Such a conservancy board as Mr. McGowen had proposed, 
with representatives of each interest alTeclcd, could be 
safely entrusted with larger and more varied disctetionaty 
powers than those reprcsenlinn ratepayers only, 'ihey 
should at least have powers throu^^liout the whole of their 
d;strid similar to those exercised by town councils within 
their boroughs; they should be authorised to con- 

strudl conduitii wherever necessary for conveying sewage 
from the places where it was doing rr.iscliief to those 
where it could most conveniently be disposed of, withotit 
paying any other compensation than for land aAually oc- 
cupied, and for damage aAually sustained. There noed 
be no payment by a board having perpetual succession for 
possible prospeaive damage, as such board conld at any 
time defray any legally.estaUished claim. Soch boaid 
should have power to purchase or hire by agreement ai^ 
land suitable for irrigation, on condition that it was so 
used as not to be a nuisance. No one had a right to pre- 
vent another using Ma land in any way he pleased, merely 
because he imagined It mi^t prove annoying. He must 
prove that it was so before be could prexxnt the land being 
so need I and it was veiy certain that the same quantity 
of maouze put in the same land would be less, not more, 
annoying if it were mixed w ith a larger q'.uuiiity of water, 
provided such water were not allowed to stagnate; and 
unless the manure were us-d m excessive and wasteful 
quantity, it need not be perceptibly oifensive at all, and very 
rarely was so. .Mtho-.igh he was not convinced that irri- 
p.ition of land w as the light mode for disposing of sewage, 
he quite expeifled ih.a: it would ukinnilely be resorted Kj 
for l'>radiord. He tlujught no one would doubt the wisdom 
of tr\ ing, as a temporarv experiment at least, the possi- 
bility of so far purtfymg the sewage as to postpone the 
necessity for extensive works, which could not be ciSieded 
without considerable Change in the law, but the necessity 
of change of law had become so apparent that the repre- 
sent. uives of large towns would find it indispensable to lake 
cot:nnon aiflion, and insist upon soch changes being made. 

The Loao Provost of Gtasoow said he ihongbt there 
were two things imvolTad in this qnestion. One was that 
different town leqaired different appUancea; that one 
scheme would not do for every place, and that separate 
schemes were necessary for different towns. Thcie w .^s 
another conclusion which he thought they had all arri\ c4 
at, and that was that the ic1'.m\ im a pLCun;aiy point c)f 
view, w.ts not likely to be i^.itisf.idoty. 'I tu-re were one 
or tv,o <)ueslioiis wl.ich hc would 1 kc \crv mt;ch to ask, 
because he thought that the report fiuin the gencial coin- 
ir.if.ee required their \ t:ry greatest attcntirn. lie th.ought 
tliat theie were some tliuiRS in the rci oi; witli which all 



rcpoi ; 

parties wouli! ai^ree. One was that ;rrlg.ili< n could be 
adopted with great advanta^^e. Constituted as they were in 
Glasgo w, they had in their neighbourhood a large extent of 
sandy soil, where the sewage could be removed, and in all 
probability give rise to a ver>' considerable return of crop 
1^ being put there. It appeared to be the opinion of the 
en^neers whom they had conitultcd that the removal of 
water carriage in that way would be very effeaive indeed. 
He quite agreed with the report of the committee thai the 
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conficrvatism of sewage — that was, keeping it in the snint; 
place — must be condemned; at least he iniglu say that, 
■O br as they had found in all their experiment*, they had 
not found one satisfactory plan by which they could re- 
commend that to be put in operation. He would like to 
MC«rtain from the committee whether, in the consideration 
which they had^v«n to the matter of irrigation, they in- 
cluded the cbeoiical leAiae in the sewage that they pro- 
poaed to apply in the way of inigatioo, or whether io the 
refuse of large towne the chemical ingredienta would be 
as eifcAive as if some process were tahen to flcparale the 
one from the other ; also, if they bad made any calculation 
how much an acre of land would hear per annum of 
sewape ; and whether they advocated intertnittent sewage 
or a constant flow of sewage to be put on the same land. 

Mr. B. Latham, in speaking of (he report of the com- 
mittee, said he dul not tliink that si:ch an a--.'-(n;ia;i<>n as 
lhat should issue dogmas u hich were not 111 accord with 
the experience of the country. One of the things they 
had been told was that the drainage must be carried out 
upon all irrigation groundt ; but they had not been told 
in what way that dnunase wa« to be catried out in order 
to lecdye the purilication of the aewage. It wa> an 
important t1ibig« and they all knew that drainage had a 
beneficial dMt in irrigation OD the ttil, but in some cases 
it abs<4titely prevented the proper pnrilication of the 
sewage. Where the anrface of the aoil waa deep drainage 
was unneceninri and where the mrface was flat there 
dramnge was aHOfaltdy neceuary. With regard to the 
Bradford works, there was no one system which could 
apply to all parts. There were some cases in which dry 
conservancy must be carried out in conjr.nifiion w ith some 
system of drainage, but there was no w ay in which drainage 
in some form was not absolutely necessary. 

Mr. Hope (Chadwell Heath) said that as regarded 
drataaKC, if it was necessary in ordinary farm land, 
« fortiori it was necessary in clay land and in irrigation. 
If Mr. Latham was bound to take up hia drains, it 
tvust be hecauie they bad not been properly put in. 
If they drmned clay land they uvit drain k deeply. If 
they spent money apon the matter, they would get it 
properly done. He reftned at length to the caieof Bir< 
mingham. which recently eame before Parliament, and of 
which, having himeelf been engaged io the proceedings 
on the bill, he wat aMo to ipcak from penMiM knowledgr 
of the details. With regard to the Aiie and Calder Con- 
servancy Bill, he did not know much about it, but he had 
heard that some land-owners were unkind enough to call 
it a bill founded by the wolf tO proteift the lamb in the 
stream. He was sure that no one could look at the town 
clerk of Bradford and say that he looked like a. wolf. He 
would not admit that there was any town in the country 
which could not Ret land if they went to the expense. 
If there were towns on the upper branches of a river, the 
waters of which people wished or required to drink, then 
they must be made to purify their sewape at whatever 
cost. The ;< '.vas a secondary consideration, health 
being evidently the first. As to the London .scheme, he 
might say that the Metropolitan Board of \Vc>rks had no 
power at the present momeot to deal with tewage. 

Mr. BiAHo niggeatc4 that It would be better if eome- 
thing could be found oat bv united elfertt which would 
enable sewage to be cBcfeotly precipitated and purified. 

Dr. Gii.nnRT said he understood the gentleman who 
spoke of the process now being adopted at Bradford to 
say lhat the whole of the manurial matters were retained. 
Without birvding liimself to any one particular figure, he 
would say that the sewage, as derived from domestic 
eources, would not contain more of its nitrogen than one- 
fourth OR the average and even less; but, at any rate not 
more than one-fourth of it could possibly be precipitated 
from the liquid and retained in the manure. They had 
OOt been favoured with the results of any analyiii of the 
depoaited manure, and without those they could not form 
•ay definite opioien. With regard to tM thnM>4BMteri 



or more of the valuable matters and the puiretcible 
matters which were left in the sewage afccr any "^uth 
process as they had had described, the only way and the 
best way to purify that sewage was by irrigation if it could 
poasibly be carried out. That was the ooly pmible 
meaee and the enly kaewn mean of lit altUMtion. 

Mr. Cmaklbb £i«ock (Mancheater) hoped that the 
committee would not ceaae itt laboure at the pfefcnt 
time. The whole question of the treatment ef eewsge 
was one almost as yet in ita infancy. 

Mr. Stanford (Glatgow) proposed the tcappointment 
of the committee. , 

Mr. McGowEN (Town Clerk of Bradford),, in secondiiig 
the motion, said that the discussion which had taken 
place proved most satisfadoiily and conclusively that if 
the committee which had been appointed to inveitigaie 
this matter were to bring befof* the pabKc anythieg 
thoroughly praAicable and ihoroui^^ tticful, thw enjj^t 
to be reappointed again and again until they cotlld urivei 
not merely at some sound theories applicable to some 
distriAs, but at a good rule that should be applied te 
distri^S of special charaif^ers in different parts of the 
country. Mr. Hope had spoken of the l.ind as easily 
to be obtained, but he ventured to assure him that 
it was not so. Bji Mr. Hope had said they might go 10 
miles, and if they could not findit within lomiles they might 
go 20. Now there was no ni,TE;ic in that, and therefore he 
would say that if they cc 1 u : i find it within ao miles they 
might go 30. Now could there be anything more rash 
than such slatcmrnts t'rom any one coming into this part 
of the world, seeing how this part of the country was 
situated, its configuration, and the everlasting changes of 
altitude ? Besides, had anybody ever contemplated the 
expense which would be the result of such a proposal 
being carried out ? Mr. Hope had given them the most 
opposite illustration of all the difficulties which snt* 
rounded this question that he poMibly could ba«e 
sekaed. Referring to what Mr. Hope had stated in 
regard to the case of Birmingham, he said that 
it was proposed to convey the sewage into a paiticnlar 
distridi, gentlemen were sure to say dut It would depre. 
date thetr property. They might, if they chose to put h 
so, be as much mistaken in that as it was possible for • 
man to be mistaken, but he could not believe tor 
.1 iriomc nt that a ri" m' v c n'r '1 r,"i inc guided them. In 
such cases every n.uii wiio iiad a piece of land to .^11 
always declared it to he the best piece of land in the 
country. But let them look at what that led to. They 
could not get the land without going to Parliament. 
They applied for certain powers, and after acquiring the 
land and erecting the works, they niight ha\e a suit in 
Chancery about once every morning. He concluded by 
saying that he hoped the committee would look at the 
question in a serious point of view. The public would 
not have the streams polluted — let them avoid by all 
means recommending to enormoiu centres of industry, 
surrounded by tremendous diffioiltles, schemes that wers 
very applicable indeed to iinfae populations, bat wholly 
inapplicable to each popvlaiioss m taeie. 



ON THE ESTIMATION OF CARBON IN PIG- 
IRONS. 
Ojr CHAltLSS H. PIBSSS. 

Most jiersons interested in the analysis of pig-irons have 
found that the process of filtering the separated carbon 
through a piece of combustion-tufae nairowed at one 
end and partially plugged with asbestos, mentioned by 
Frcsenius on page 573 of the third edition of his 
" Quantitative Analysis " (Bullock*s translation) is any- 
thing but satisfatftory. I have been arins for lesetal 
years a modiiicatioa tha^ method w^cb has th^ 
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advantage of allowing tbe opcrMimi to ba rapMIy com* 
pleted. It is as follows 

Ptace an accurately weighed quantity of about 3*5 
grammes of the pig-iron (fine driUiasa) into a beaker, and 
poor upon it about 35 c. C. (10 CC. & MCb i gramme) of 
• solution of cupric chloride, wbich hai been made thua:— 

Take of — 

Cupric chloride 500 grma. 

Sodium chloride (saturated solution) 900 c.c. 
Hydrochloric add (ofdlnaiy pue, ap.gr. t*l6). . 50 c.c. 

Distilled water 30 c.c. 

Dissolve tbc copric chloride lo the aoihttioa of aodium 
chfamde, ead edd the nixed add and water. Filler the 



Thii eelatioD ahoold be quite transparent, and it is 
adviiablc to teat It before use, by pouring aome upon a 
aaaqdeof pig-iron known to contain a rather large quantity 
of combined carbon. Any evolution of hydrocarbons 
will indicate that the solution is too strongly acid. This 
only occurs when the cupric chloride cont.iins a lot of 
free hydrochloric acid. It can be remedied by further 
dr\ in<; the CuCli over the \v,itcr-balh, and making; another 
batch (if the solution, in which 50 c.c. of distilled water 
are substituted for the 50 c.c. of HCl, and tlien mixing 
the two batches. 

The beaker containing the pig-iron and cupric solution 
is covered wiiii a cluck glass and allowed to stand for 2 or 
3 hours in a warm place. By that time nearly the whole 
of the iron will have been dissolved, the carbon separated, 
and some metallic copper thtown down. The dark brown 
Uquid prcMluced (which conaiata of fenoua and cuprous 
ciuotidet) ia lo be very carefully decanted on to a filter 
dlieAly to be described, a little more solution of CoCla 
Oca added to the residne io the beaker, and that In lu 
ten after eundiag a aihett tbne to be aho tifeend. TJita 
Aeab additioin of CnCIa to 4Im leaidne and aobeei]tient 
fllntion to be made aa long as any iron lenaina andia* 
aahed. Generally, however, two or three additiona of the 
sohilion after the first are sufficient. It is advisable to 
keep the tilti r . red with a watch-gJass between these 
successive filtrations to prevent the mass upon it from 
drying. The carbon^' i i ■ residue is then thrown on to 
the filter, and the beaker tinned out with a saturated 
solution of NaCl, and cleaned by means of a cut quill in 
tlte usual way. The mass upon the filter is then to be 
thoroughly washed with the soltition of NaCI until no 
iron or copper can be discovered in the tiltrate on testing 
a few drops of it colleiftcd in a test-tube for the purpose, 
with K^FeCye and K^I-'eCye. The NaCl is then removed 
by washing with distilled water, and when nothing is left 
on evaporating 3 or 4 drops of this filtrate upon a platinum 
■patula, Aewaahing is continaed with boiling conceatnated 
HCI (sp. gr. i-t6). This waahing with HCl removes a 
quantity of iron, existing probably aa hydrated ferric 
oxychloride from the nnavoidable exposure of the ferrous 
chloride to the air. The ino being thoroughly removed 
by the hot HCI, that ia now to be nioet pcrteaiy washed 
put with boiling distilled water, and when every tnce of 
It ia gene, the carbonaceoua mass is to be dried at too* C. 
^ The filler consists of a glass funnel into which a nearly 
cncelar slab of glass or porcelain* about } inch in diameter 
baa been so placed xhnt it lies horijontally. The slab is 
etntrcd with al:. : f broken, ne.uly powdered asbestos, 
from i to I inch in to.Lkncss. that being wrll wetted with 
saturated solution of NaCI so as to sink it firmly to;];ether. 
A glance at the figure will render this description clear. 
A portion of the filtrate from every fresh decantation 
ihonid be larfiely diluted with HjO after adding a 
SafBciency of NaCI solution or HCl, to keep the CuClj 
dissolved, and examined by transmitted light ; if any 
particles of carbon are floating in it, the whole must be 
re-filtend, bat if the filter baa been properly made this 
Will never happeeu Vflbett the caibon on Um filur is 

• Euily ma<lr wiib 
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petfeAly dry. the funnd ie lo be inverted over a Wedgwood 
mortar containing some cnpric oxide; the slab Inr being 
pushed A-om behind with a thick platinnm irire faita with 
the aebeatoe and carbon on to the CuO in the mortar. 
The alab ia then taken up with a pair of dean brass 
toafS, and ebould there be any carbon adhering to it 
(which but very rarely indeed happens) that is removed 
bv rubbing it in the CuO, or by scraping it \vl;l n 1 stle 
clean asbestos. Attention is then turned to the luuiicl, to 
whicli nea:ly invariably some carbon adheres. T his 
carbuii is best removed by holding the funnel liurizontany 
with one h.ind, and then putting a little CuO over a part 
of the carbon, covering that with some clean asbestQ«, 
and pressinf; on to it with a small platinum spatula, 
whilst revoKing tlie funnel slowly, in its horizontal 
position; after cne or two revolutions of the funnel the 
carbon will be entirely scraped off. To secure accuracy, 
this operation should be repeated twice or thrice. The 
position of the funnel, &c., is shown in Fig. a. 

FlO> S> Fig. 2. 





The whole contents of the mortar are then thonw^ly 
commingled by stirring with the pestle, the nixtnie being 
uanaferred to a combustjon*ttthe in the ordJiuwy w^* and 
burnt in the style of an oiganic analyaie. It ia advisable 
to paaa oxygen for about 10 ninutee thnuglh the com* 
buMion>tohe towaida tlie end of the operation, to enause 
conqileie caidatioD of the grapihitic carbon. By hekting 
the mortar and CnO (which must of course have been 
previously heated to dull redness to expel moisture) in 
the water oven to 100" C, this is prevented from absorbing 
moisture; but, ne\ - r:[ r!i ss, a CaClj tube should be 
interposed between Uic ^umbustion tubc and the potash 
bulbs. 

I need hardly add that by multiplying the weight of 
COi found by 2-j'2-j, and dividing the product by the 
weight oi the pig-iron used, the result will represent the 
percentage of carbon in the pig-iion. 
m, Strand, IJeadoa. W.C 



ON THE ENERGIES OF THE IMPONDERABLES, 

WITH ESPECIAL REFERENCE TO THE 

MEASUREMENT AND UTILISATION OF TH£M.* 
Bf the Rev. ASXHUft lUGO. 1I.A. 
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GuspowoER has been introduced solely for the purpose 
of illustrating the questions that might arise ia reference 
to the pbyiictst's and chemist's views.of affinity, and not 
for any pvrpoee in reference to its use in mining or war. 

If its inlrodudion hat made clear that the afBnitiea 
amoopt the atoms of which it is composed may be con« 
trolled, that the Intensity and rate of its explosion (which 
ia but another name for chemir-il cambinTtinn) maybe 

♦ Tti« Cantor LceturcB, delivered tciutc ibe Satiety o( Ait*. 1 j CjOOglC 
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regldftled— that it anJ iis related explosive ngents may | 
'exMciie their «{Hnitics without danger— harmlessly and | 
•lowly, then the inq iiry Is at op.ci.' suf^geFted. on what ' 
elements do chcmic.il combin.itions ikptnd? Why arc . 
these coivibina'.iinis aijtdnipjinit-d witli dt-vastation and i 
ruin. Wliy a;c they pt.tceful and uiiperceivcd ? 

Those alio wtrc jin st nt nt the first Icdturc will be pre- 
pared fur ihe suggestion th.it these differences arise (in 
part, at least) from m^i.ic <if tl-.ose results which in that 
lerturc were said to be duLhi^iblt; from rt consideration of 
ihi' units of tinu', mass, and spacf. 'I'hojf fundamental 
units form a coinbination on which ail our knowledge of : 
wotk and produttion of energy depends. It will probably 
be remembered, too, that in the leisures on gravity and 
vitality these units of measurement formed the objed of 
retearcb by the men who have given to society the mode 
of estioiating these energies. 

It iDAy have beea noticed that wheieaa in the other 
leaores of this seriee the titles have in them the words, 
** ea^dally with teleicBee to the neavniemeBt of it," 
theie woiTida are changed in the titte of the preient lednre, 
and there ate tobstituied for them the phrase, "etpecially 
with reference to considerations for measuring, &c." ft 
will now be not inappiopriatL- if one or two of the causes 
which lead to this d.ffuuity in estimating the energies of 

affinity be made as clear as the competeaqr m your 

ledlurer will permit. ♦ 

Before entering upon this, it may be well to consider 
whether the aAual putting forth of the energy of aflimiy j 
IS a phenomenon bclonginj; to physics or chemistry, i 
The answer, open to contr.idii;iion by many, is that the 
study of the cner;;ies of affinity is a purely physical 
question, and not a chemical . one. For this reason a 
chemist deals with those combinations in which the 
constituent elements have passed through such changes 
that their identity is lost. The chemist Is ever dwelling 
opon chanj^es, and his equations are not the eqoationa of 
the physicist and the maihematiciao; they Bte« by the 
use of mathematical symbols, the representatiMi of 
chanfe, of what affinity has done and completedi and not 
of that encqy with which it h.is been done and which is 
tohemeMnaed. The energy oi affinity either causes or 
iadncee th«w chMfeai and until that enem has operated 
chemielry hat no sunding ground. The energy of 
affinitv opens the gate which separates the domains of 
the ^hemist from those of the physicist, and as the 
physicist is in possession of the matter the chemist must 
look there before he can take note of those changes he 
So loves to contemplate. 

It is quite true that when the pliys-icist and tnalhe- 
matician attempt to apply those principles which serve 
S) well in investi^alin;; the measurement and utilisations 
of the oth.er im[(inclerable?. tliey are baftleil. By the 
a;?plicatioii and study of these principles It is moderately 
well known how to call forth that which we wish to call 
fo th. The iiuniiuons being issued, we can rely upon the 
same result, whatever may be the surroundtO^ Not so 
wih the energy of affinity; it is now slow, now sudden, 
nov dcstru<nive, now restorative, now brought out by 
beat, now by lighi, now by moislore, now by soond, now 
by time, now by the simple presence of anotBer molecale. 

It is similar to the other encigies with which we mre 
dealing, ia that it seems to consist ia a species of atirac- 
tion or its opposite repulsion. Gravity has a power of 
attradion at all distances ; eledtricity has both atiraaive 
aad tepdleat potwers, and we may say at all distances ; i 
but affinity is limited to molecules so near that we must { 
aiy that the matters of which they consist arc in absolute 
and perfect contad. 

That there is v. hat we c.ill matter— that it is of such 
a chara^cr or nature .is (hat no two parfules of it can I 
at one and the sariie time occupy tlie same space; th.at 
however much a lump of ihii* iimtter be divided it may 
stilt by finer instruments be sub-divided ; that by ne ther 
mechanical nor chemical means has any one ever yet 
•btaioed one anch nltimate and indlvislMe article of ^ 



matter. These are assumptieas ge'Berally iccetved with* 

out controversy. 

It is, however, in and amongst these ultimate and in- 
divisible particles of matter that the laws of affinity 
operate. If we could handle them as we handle the 
bulks which the aggrc;^ation of these particles form, 
then, probably, all difScultics rcspcftin^ the laws of 
affinity would vanish. We cannot handle them. Tie 
pbyRicist K'^'c's it up in despair; the chemist, however, 
n^orc vcnturesun^e. deals with them. In dealing with 
them he puts forth a propoaitton wUdl Dw physidlt 
knows not how to accept. 

bucb unions and interlacings as these seem to set at 
nought the postulate that no two particles of matter can 
occupy the same space. For the chemist recognises twe^ 
three, four, or five particles of matter, seemingly mainig 
together, and, as far as we know, occupying the veiy 
space which a foDdamental physical proposition stales 
they cannot occupy* It nay, however, be quite tme, te 
telegraphic raeMM^ a«w-a-dayt nm tlaag tte snne 
wire in opposite direfttOBS at tlie sane tlmei< 

If we could but reconcile these views (aad thfy wlU be 
reconciled some day), what a change will come over the 
dreams of scientific theorists, .ind what a magnificent 
and splendid territory for scientific research will then be 
brought into possession. 

To return to the difficulties which interfci'tt Wiih aa 
enunciation of the laws of aflinlty. 

It IS plain that explosives, as they are called, vary in 
their manifestations tu our senses in rcspeA of intensity 
(the assumption that the energy of afhnity always pro- 
duces a species o( explosion is not a very violent one). 
But it is not so plain that within themselves the intensity 
is a constant quantity, and admits of no variation— that 
whether gun-cotton causes a cliff to crumble as powder 
into the sea, or flashes harmlessly without even igniting 
the gunpowder laid on the palm of the operator's hand, 
the energy of the affinity in the two cases is exsAly the 
same. In faa, affinity can neither be created nor de> 
stroyed— it may be resisted, and if the lesistance conld 
he measured at the moment affinity asay heaeidtOMt 
forth its energy and overcome the resistance ; then tnia 
is the measure of the energy. lUustratioos of this see 
numerous and convincing. Xet a few minutes be given 
to one. 

If a person raises too separate i lb. weights off the 
floor on to a table 3 feet high, then, as .1 mcis-jre ^f 
the energy expended, wc take the work that is done, vj.:., 
i«>o separate lbs. raised 3 feet, and call the produd 
100 ^; \;z., 300. as the measure of the energy of vitality 
w 1 I til ls raised the weights. Suppose, now, the man 
had been ten minutes in doing this work, then the energy 
per minute would be measured by ths figures 30. Sup- 
pose that instead of working at this rate he had 
lifted all the weights in one minute, the energy per 
minute would be still measured by the fignrea 300. and 
if the rate of work were contimed them WMlId have 
been expended in ten minutes an energy mp i es e e ted 
by the figures 3000. Thus we may reason until the 
work, originally done in ten minutes, is done in one second. 
The nteasore of the enernr in that one second is 300, and 
in one minute i>,oo0b and in ten minetes iSoaOoo. The 
hitensity of the energy in this last eaperiment is 6oao 
times ss great as in itst experiment. Let diie i)hw> 
tration suffice to show that to neaawe the intensiljr ef 
an energy time must be taken into account if we wishte 
utilise that energy, or to bring it into calculations. 

It will be within the meinr^ry of those pcesCOt at a 
tuntier lefture that, in the case of the energy of gravity, 
Atwood br xi^iit time in by staying the sudden action 
of gravity Jnd distributing; the fall of a weight through 
a larnje mass. Kater brought time in by causing a 
pendulum to record the number of its vibrations. 
1 l';cy dealt with gravity alone, but as we are dealing 
not only with the energy of affinity alone, but with 
sncb coneenM mid nnlmoiiD mu^^^^ T^ygiz 
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art taking place, whilst the phenomena we are observing 

are going on. If we could put two substances together, 
and could guarantee that neither nascent nur catalytic 
a&ion should be taking place, then we shoulJ have an 
enerey responding as a unit to the energy uf gfa\ity. 
So if \VL- could prolong the time wt- mij^lit, somehow or 
oshcr, get a ictorU o( the energy. But that wc cannot 
do, and with all our modern applt.inci-s it si't-ms almost 
impossible to notice the lirm- ulan affinity begins and 
ends its work. L'nJcr any ciicumst.incos it is clitTuult 
to notice time, but when the interval is short, what is 
called the personal error it aa gmt M tfaotigfa the time 
were long. 

A digression may make tUe dear. Sappose the eye 
aecB an event, a nerve of aeaaation conveys the tmpres- 
•ioiltothe brain, andtbenanerve of motion diredls the 
muiclea of the fingera to record it. Now, in the case of 
affinitj't before tbe aeire of aeaiatioQ baa telegraphed to 
tbe faiila (b« omomeocement of the event wboae dnratioa 
we with to record, the end of the event la there, and the 
retina has impre<i.<iion superimpoeed apon impression, 
and the fingers fail to enter the records. This leads 
to another diflSci.lty the nt-rvts of itifferent persons 
transmit impressions at JiUfrc-tit rates ; hence observations 
anrl records of the duration of things st:en anJ heard by 
two iK-oplu- do not af;rce, and certain correclion^ have to 
be introduced consequent tipon thesf pcrscjnr.i dif f eieilCet 
in the spefd of these nerve-conveying telegrams. 

As reg.ards mass, .\bsuming that our investiK.itions 
are carried on in the same locality, then, speaking 
generally, mass is fairly measured by weight in riwuo. 
If tbe bodies we see and handle were units, then we might 
RGOgflhe aamt is the weight of the visible body. These 
bodiea are composed of elemental units, tbe masses of 
whicb wecamiot see, and afBnity deals with these elemental 
tmitmaisea, aad not with the bodies themselves. Certain 
COBSideratioDS, based upon numerous observations, led 
Daltoa aad others to conclusioos in regard to tbe weights 
of ttttia vUimate noit maasea. Adtnitting all to be 
conedk* they are not sufHcient for the pntpoae of cati- 
nating tbe energy of affinity through the fendamental 
units of time, space, and mass. 

The failure is thus Dahon, finding hydrogen the 
lightest substance, cc :: [ .,:-■ : all others with it. But 
wbat is the actual weight of a hydroijen aloni ? That we 
do not know, therefore we cannot know the weights of 
the other substances which are recorded in this. 

If the absolute weight cf one elemental unit of any 
simple body could be had, then, thanks to Dalton and 
others, the absolute weight of tho vait elements of all 
other bodies is known. 

For the purpose of making clear the value of these 
atomic or molecular elements in reference to their mass 
mid the space between them, let me, at the risk of some 
Stpatition, remind you that knowing the weight of one 
atom or molecule of each of the bodies, the energy of 
whoee affinities is to be measared, and knowing the 
spaee tietweea them aad through which space these 
aiama or molecales paaa befim they coalesce, then the 
pradoft of these two elements gives tbe valae of the 
energy In the form of work done. If with this product 
the time !« combined, then not only the energy, but the 
intensity of the ener^'y is .tlso known. 

Now,' if we cannot get at the unit masus, how can 
we possibly get at the distance between th.em ; yet this 
distance is the sp.^it: through which these little masses 
must he carried by the influence of that affmity whosc 
erifr^y is to be measured by the work it does. 

When, however, we consider that the waves of light 
have been mca!-nre<l, the number uf t!;eni, per inch, 
slated, their velocity ascertained, wc have go(;d i^ruunds 
for assuming that the masses and distances of the ulti- 
mate elements of matter will also be ascertained ; then 
the laws which regulate the energies of such affinities 
wUlt moat piobably, be also ascertained. 

finch are lOBa of tbe praUmiaaiy difficulties whicb • 



[present themsdves to those who look in hope to esublish 
the laws which govern the energies of affinity from first 
principles. 

I If, however, these laws be enunciated -if they be even 
I approximately attained — it will most probably be through 
i some ti'diiect means, through some other energies froiD 
which these energies of affinity m.\y be deduced. In this 
indireA way the mechanical energy of heat has been 
measured, and its value is as generally received and aded 
upon as that twelve pence make one shilling ov twentj 
shillings make one pound. 

The source of mechanical power, so Car as men utilise 
it, is in the energies of alTtnitk-s. To these energies, as 
formed by the Creator (inherent and primordial), we 
owe the meaas by which work is done. Indeed, it to 
no vety bold eoggeation to make, that to the eaefGiae« 
even now, of these iaherent affinities, we owe moeb— it 
may be all— of terrestrial magnetism and internal ter- 
restrial chann aad heat; the progress, ia tbe dq^ of 
the earth, oT these affinities, may be we cause of tha 
variation of the compass ; Day, we cannot tell where 
speculations snch as these lead. How the atoms disport 
themselves we know not ; this we do know, that when 
some atoms meet some other atoms they are as Greek 
joined to Giaek, for " then comes the tugof WW«'* 
(To be cootioucd.) 
-■ , ■■■T,r., ■ ; -1 i^m'.j'^.j aasaaaasga 

CORRESPONDENCE. 

TUR.\CIN. 



To the Editor of Ihe Chemkal Nttes. 
Sir, — On my return lately from Angola, I bad an oppor- 
tunity of purchasing, from the natives in tbe Market at 
Sierra Leone, a qaaotity of the beautiful red feathers of 
the "plantain-eaters;" and, being desirous of verifying 
the extraordinary results puUishadby Mr. Church la the 
Phil, Trans, for i86g, I gave them to my Uieai, Mr. Ueniy 
Bassett, F.C.S., to eumine, aad he has kindly snpplied 
me with the foUowiag note as tha lesnlt of his iavesttgi^ 
tion: — 

" From 300 feathers obtained fOfs grms. tnracin. Two 
copper determinations, made by fusing with nitre and 

carbonate soda, w.tshing out with water, then dissolving 
the oxide of copper in nitric atid, filtering, and precipita- 
ting with potash, gave quantities of oxide copper corre- 
sponding to 7 6 and 8'0 per cent of ruelAliic copper. 
Church found G'o per cent ; on the other hand, the 
feathers yielded him a larger quantity of the colouring 
matter. General charafters, appearance, &c , i xadly in 
accordance with Church's description; insoluble In benrol, 
sulphide carbon, tetrachloride carbon. The copper to be 
unmistakably seen by burning tbe smallest portion of a 
feather in a Bunsen burner." 

These lovely birds are common on tbe west coast <^ 
Africa, and on that part of it that I am well acquainted 
with, viz., fiom Loango, in s° S. lat.. to Little Fish Bar, 
in IS* S. lat., their loud and prolonged cry is to oe 
frequently heard in the thick forest, where they find 
their froit food most plentifully. Over the whole of tba 
country I havtt mentioned, ana for a considerable distnooa 
inland, copper is fouad most abaadaotly distsibuted as 
malachite, or greea enrbeaaiat In fiift, spcdis aad iadica* 
tions of the green mineral ate to he noticed almost every- 
where. Whether such is al»o the case on the west coast, 
at Sierra Leone, Senegal, &c., where these birds are, I 
believe, still more usually found, I cannot say ; but there 
is no doubt that in the large extent of country I l:..ve 
mentioned and explored for many years, and where '.luiso 
birds ate common, copper is found very extensively dis- 
seminated. I am unable to say whether the copper enters 
their system as a constituent of their food, as suggested 
by Mr. Church, but I believe it most probable that these 
birds are attra^ed by the bright greea of tbe malachite, 
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and iwallow tmall particles of it with the gravel, &c., 
that they, in commoD witfe all birds, coMtuuv with tbcir 

food. ^ 

Thcsi' reJ \vl 11^- feathers are 8o!'i and used bytlic natives 
of the west co.ist .IS a " fetish," being employed as charms 
in sickness, &c., and the bird itself in Angola' is considered 
as a great " feiticeiro," or witch, being said to warn 
travellers with its loud cry from danger of robbers, 
animals, &c., Ijfing in wait to atuck tbem ; and its cry, if 
uttered in tL Village Of towB, U seckoiicd aa a very bad 
omen. 

Trusting the above notee, in verification and explanation 
of Mr. Churcia'a aiogular reaulta, may prove iatereiUflg to 
]pottrreadcn,IaiD,Ae., 

X h J- MOMTSIKO, 

AiMcfata or On Rojal School of Miaob 



AN INDIGNANT PROTEST, 

To tk* Editor of tk$ Qktmical Ntws. 
In the Chuucai. Nbws of August 8, 1873, an 
article la published wblcll ^vet an account of the alleged 
**diacovery," by a Prateb chemist, of a " new" method 
of eatimating troN by means of the decolorisation of the 
blood>red aoiotion formed by adding sulphocyanidc of 
potassium to one containing ir n peroxide. 

If you refer to your file of the Chlmical Ni^ws for i&63, 
you will find published there (I forget in which month) a 
letter from me suggesting this very operation ; and my 
suggestion was negatived in the next number uf the 
Chemicai. News by (I thmkj a Mr. Wright, who satis- 
fadorily (to the English chemistsj proved that it was 
"impossible." [quite agree with the Ircnchman that 
nothing is " impossible," but lu- might have had the justice, 
and yoH the memory, to give me credit for the " idea."— 
I aai| fte>f 

W. A. Ross. 

Shooter'i Hill, Kent, 
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Compttt Riiidus Hcbdamadtfira (its Sfamts dt i'Acadtmic 
d(s Scitnctt, September 15, 1873. 
ProduAs of Oxidation of Meteoric Irons compared 
with the Terrestrial Magnetites.— According to con- 
siderations already developed the terrestrial rocks, taken 
in their totality, behave like the eptdermia of a globe 
whose lower regions aMcooatltnied by fluaaaa KaemUing 
the meteottek roeka. Vcina of fbmna oxide may be Uken 
to icprcsent tbe npper paitions of veins of massive iron 
comjMtalric to the stdetkea. On oxidation under certain 
coadilions tbe nickel i« eliminated. The cbaraAeristic 
atnAure of meteorites is found to be entirely destroyed 
hf OiMaliaa. A fragment of iron from Charcas was 
Mated la redness for five hours in a current of ileam. It 
was then allowed to cool, th e cohcrt nt mass of oxide was 
polished, and then treated with very weak hydrochloric 
acid according 10 WidmanatMten's ptocednre, but no 
figure appeared. 

Preparation of a New Anilin Red.— M. E. Ferriere. 
—An acetate of a&ilin is formed, mixed with ■mm^ff fafgi 



hydrate of copper, and saturated with sulphuric acid, when 
a fine purple-red colour is developed, .\fter concentration 
the liquid on standing iTniMfcii crystals of sulphate of 

ammoni.i, which arc filtdMpiff. Tbe aew aBilia>red 
remains then transparent. 

Reply to M. Tacehiiii'a Imx Note.— M. P^re.<~M. 
Tacchini had cited (aa In oppositioa to H. Fay«*s theoiy) 
the CMC of two spots observed by the Itafaan speArO' 
SGopisis, in which the internal gyimlion was in contrary 
dtreAions, although the spots were in the same hemtspheie. 
Tbe author reproduces drawings of these spoty, and points 
out that one of them is in advanced segmentation ; and 
that one segment is g, :.i: ;ri: in one dirctlion, the other in 
the opposite. Now, only intaA spots (as he had before Baid) 
should be compared. Then M. Tacchini again I'asists on 
the appearance of protuberances where there are not spots. 
M. Faye, with the view of elucidating this point, makes 
the following propo&itionii (i| Tbe sun's surface is 
Studded with innumerable pores, giving a shagrccrtJ 
appearance. Those with appreciable dimensiona have a 
diameter of at least one tecond, representing an opening 
of 167,000 square miles. (2)' The spots are enlarged 
pores. (3) Tbe spots finish as they commence, returning 
to the state of pores, finally imperceptible. (4) In these 
successive transformations there is one element which is 
unchanged, via., the primitive axis of the pore, (s) Tbem 
are two aooes parallel to the equator where the ehaage of 
pores into spots is frequent, and where tbe spou retain 
enormctts size a long time before becoming porea aoain. 
(6) Beyond these acnes, at the two polar eaioltes mm tbe 
equator, the pores only become spots for a tew instants. 
The phenomenon is very rare from 40^ lat. north or 
south in each hemisphere, and beyond 53* the pores never 
acquire the size of spots. All this being allowed, 
M. Fayc's theory attributes the circulation of hydrogen to 

l!,r n: h:i, ilical adlion of p" I'J--. l:ir;.'.' be in;; r n - i ilo i ( fl aS 
vertical clones prodticed Uy :hc u;;cq'^.ii vcl„t ; ly ot con- 
tiguous zones of the photosphere. VVlicr. t.i - pores arc 
accumulated in certain regions they may give exceptional 
a<fliviiy to il'.is circulation and produce protuberances. 
The beliographic distribution of these, therefore, simply 
indicates pores more or less accumulated. In times of 
exceptional cyclonic adivity groups of pores, and con- 
sequently protuberances, should appear near the poles and 
near the equator, and this agrees with fa^. The pores 
become spots where the cyclones have most stability. 
These spots produce more marked protuberances than 
accumulation of pores does elsewhere ; but it is hy the 
same mechanical adion. In short, the solar vorticcSi 
both spots and pores, prodwe pratttberaaces ; hence h is 
not snfprisins that protaberaneea appear where there am 
no spots. The author adds sketches of tlw development 
of a ^-^'c into a spot, and the return to the orit^irn! state. 

New Researches on the Analysis and Theory of 
the Pulse in the Normal and the Abnormal States.— 
M. Bouilland. {Extras).— The author distinguishes four 
periods in each *■ arterial revolution," or the changes 
occurring from commencement of one pulsation to that of 
the next. Of the two iAocAs the first (known as the /Nli<) is 
produced by the ventricular systole Of the heart ; the second 
results from systole of the anerica (which are passive in the 
6rst, aAive in the second). These two alceraatiag shocks 
cottstltttin the noroMl iieroHm, of which the abnormal 
dicrptism is merely the intensifying, simple or JouWe, 
that Is aflMking either one abodt or nodi. In opposition 
to Harvey and other physiologists, the author supposes in 
the arteries an imfulsiv* force without which the transport 
of the blood into all parts of the body could not be 
eflTeAed. The co-ordinated movements of arteries and 
ileal I are ruled by ganglionic innervation, bu! tie [ul c 
Situation of the co-ordinating tierve-centxe ha yci tu be 
discovered. 

Changes of Form of the Comet 1873, IV.— MM. 
Rayct and Andr<. — This comet (of whitii a drawing it 

liven), as observed on tbe night of Septssabtr j* I:*' s 
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tail atout a* long, whils the head was about dght or nine 
Ruoam diameter. The nucleus, at first in the centre of 
the nebniositjr. had taken an' txecniric pnnition near the 
pai'. furuiest from the tail. Oil,::! I't-i .1:1; _:/w/r. 

Motion of an Elastic Wire, one Extremity of which 
is Animated with a Vibratory Motion. — M. Mcrcadier. 
— The author has studied, with the aid of his " clcctro- 
diapason" (formerly described), the motion of ati clastic 
wire fixed to on* of the extremities perpendicularly to the 
plane of vibration. Tailing any length of wire, one or 
other of two cases will occur, (i) The wire divides into 
a cexiaia number of concamerations with a free extremity, 
the vibntion of which, like that of the whole wire, 
ii cneented parallel to that of all tba polott of the 
diapaaoo. A node acana at mattr or hat diwaace firora 
the diapaioot the vlbratofy Intaaai^ and amplitoda of 
vUdl are not lensibly altered by the presence 01 the wire. 
Tiiis case is distinguised as the normal vibratory slate. 
(a) The wire presents complex vibratory forms indicating 
soperposition of movements, and sometimes "turning" 
vlbyatinn ,. The free end from the last node takes the 
I'u.'ni ui a iiurn of varying sedlion. This case especially 
occurs where the wire is thin; and in all such vibratory 
ttatet (termed abnormal ot transitiviinl) there is a diminu- 
tion of the amplitude and intensii v : movement of the 
diapason, \*hich may even extend to extiniftion. In the 
present note the normal vibratory state is studied. The 
number of nodes, the nodal distance, and the length / 
vibrating freely, depend on the length L of the wire, its 
diameter, and the number of vibrations of the diapason. 
From a table of results several laws are deduced. 
W stands for the first nodal distance, or distance from 
na irtt node to the second ; D the other nodal distances, 
except thejUst, called 4 ; after the last node comes /.] 
(i) Whalillftbeleagtb,whefe the wire vibntee regularly, 
it alwajfs vi^tea qniciiraiMMiaty with the diapason, 
(a) For tlie aaote wiin the nodal distances, except the 
tet O and ilw laat d, am cqaaL (3) For the same wire, 
lAateter tiio dMiftb, I ie constant and eiual to the third 
ef the noroMl nodal distance D. (4) The length of the 
wire being varied, t, d, and D remain invariable till there 
ii nnly uac node ; the distance of fir^.t r.^uJe from the 
dlaf-aiuri ,Uone varies. (5) Other ihingn equal, the nor- 
mil r. jd.-i'i distance of wires of the same nature are to each 
other as the square roots of their diameters. (6) For dif- 
ferent diapasons, the normal distances corresponding to 
the same wire are inversely as the square roots of the 
•nmber of vibrations of the diapasons, ij) If the ampli- 
tude of the diapason is varied (<- ;'., by varying gradually 
the intensity of the pile) the form of vibration of the wire 
does not chanee, but the three or four first nodes near the 
diapason are displaced ; removing from, or approacbing 
it, according as its amplitude is incceaied or diniiaisbeo. 
This displacement decreases very rapidly f(om the flrat to 
the last node displaced. 

PkodaAofO^ntionofMeteoricIrooa; Comparison 
wUh Teneaiiial Magactitet.— M. S. Meuoiar. 

Btridtl$4irD«ui h n C!.,,un.j.,n GesiUukaftMHBtrtin, 

September j, 1873. 

On Silver Urea.— £. Mulder.— The author formed a 
Cmnpoaad of urea and hilver by precipitating with soda a 
niied ioiotion of nitrate of silver and urea. It is a 
MMW light yellow nfecipitate. Silver area is 
lUo ta «Mcr» bat acliwle n ammooia. It conaiets 
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CarboB .. .. .* 4*4 

Hfdmgeii 0*8 

' NitraseD 9-8 

Silver 788 

and its fermtila is probably C0.2NHAg. It docs not 
•aplode when heated like silver ^.irL. ] : 3 

Behaviour of Monochlor-Plicnol Boilmg at ax8' 
on Fusion with Potassa.— ,\ug. Faust.- The author 

inda biaiaelf nnaUe to coofima the teenlu of Pct«xseji and 



B»br Predarf , who allege that they obtained hydroeblnon 

on fusing monochlor phenol with hydrate of potassa. 

On Oxethenanilin. — F. Demote. — By allowing eth vlen- 
■1 If to act upon an equivalent quantity of .uiilii) in 
scaled tube the author obtained a new base, CsHnNO. 
It coaaiats of— 

Carbon 70-08 

Hydrogen 8-31 

Nitrogen 10*64 

This base is less mobile than anilin, colourless when 
rccenthr prepared, sparingly soluble in water, alcohol, and 
ether, bttt rmdtly in chloroform. The aqueous solution 
takes a green colour with solution of hypochlorite of lime. 

Examination of Hutnan Bile. — Oscar Jacobsen. — The 
bile appear- I .1 * clear greenish brown- t t Ti v. , and per- 
feftly neutral liquid. 1 he specifit; gravity at I7"5' C. 
ranged from 10105 to I'oioj, and the percentage of solid 
matter was from 2*24 to 2*ad. Only in the first days 
traces of albumenoid bodies and of leucin were found in 
the bilr Grape-sugar and urea were not present. Of the 
belter kni'.M^ b.le pigmi:i:is l.imbin and biliveidis WeiO 
found. The mineral ingredients were: — 

Percentage of I'rrccntiEeof 
thaAlk Uncd Biie. 

XCI 3'3g I 276 

NaCI 65*16 24-5^ 

COjNaj .. .. irii 4*180 

Pq«Naj 15-90 • 5984 

(POJaCaj .. 4'44 ^^f* 

loovo 37*630 
Very ifluU floantltles were found of iron, silicic add, and 
magnesia. Traces of copper were sought for on thieo 
occasions, and were found on each. The copper was 
only in the portion of the bile insoluMe in alcohol. 
Organu c\ >^ (iiueHit—yx^ pat CBM of tba dvicd fealdve 

dissolved m ether — 

Chlolesterin .. 2*49 

Unsaponified fats, with a little 1 
oleateofsoda .. ,. .. ../ 
Leeilhco .. .. o-ai 

3-14 

The organic substances insoluble in ether and alcohol 
formed — Of the solid residue, lO'o. The alcoholic 
extras — Glycoholate of soda, 44*8; palmitate and stearate 
of soda, 6-4. On the prolonged boiling of human bile 
with hydrate of baryta trimethylamin was invariably 
obtained, whence cfaolin may be regarded aa a oomai 
constilnent of banan bile. 

Silico-Acetic Acid and its Ether. — A. Ladenburg. 
—The ether has the formula S;CH ^(OCjHjIj. Its specific 
gravity at o' — o tj28 1 It 14 soluble in alcohol, insoluble 
in water, but is gradually decomposed thereby. The 
density of its vapour in toluidin vapour anu ucu- 10 170 S, 
H being calculated ; and its molecular weight ~ 178. 
In other fcapefta it ia almllar to orttao>iilicB.prapiionie 
ether. 

Oxymethan-Sulpbonic Acid, and Oagfmethan* 
Diaulphoaic Acid.— Mas Miiller^Tba author ha» 
obtained the two aeida. and givea the atnidnral iannalc. 

CompoBiticii of Cascarillin.— C. Mylios and E. 
Mylius. — C.iiL.iiillm and ricinin arc decidedly unlike. 

Ricinin is v.ill r:i.i[krJ L.ist, w.'iiis'. ciscarL^n in- 
different to alkalies and acids, and conta.a^i no muogeo. 

Ita fenaala is CeHqOs, sod ita composition — 

Carbon • *. 6371 

Hydrogen 

Oxygen 



J'97 
■3a 



ProdudI of the Oxidation of Caiyophyllin.— H. 
Mylius.— The author obtained andCMniB«dcaiyopbyllinic , ,^«.„f« 
acid, Ca»H^ composed of- tJ^iflzoal.y L.OOgle 
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Cafbon 6522 

Hydtogen 8'6g 

Oxygen .. .. s6*og 

lOO'OO 

The sails of soda, allver, and bfttyta were likeirise pie- 

parcd and analysed. 

On Nitro- and Amido-Bcnzylamid. — Julius Strakuncli. 
— The author has prepared and analysed the liydtochlorate 
of secondary nitro-benzylamin, the free base itself, 
Ci4HijN304; tertiary nitro-benzylamin, CiiHjgN^Oe; 
secondary amido-benzylatnin, the hydrochlorate of which 
is C,4H2oN3Cl3; tertiary amido-bcnzylaniin, CaiHa^N^; 
bydrochloraie of nitro-benzyl-pbenylamin.CijHijNaO^CI ; 
and bydiochlorate of amido-benivi-pbenylMnint-^ 
CijHrtNiCla» 

On a Polymeric Modification of Isobutyl Aldehyd. 
• — G. A. Barbaglia. — The author adlcd upon i&obutyl 
aldehyd with bromine and iodine, and obtained polymerised 
moditkations melting at 60" C, very permanent, re- 
ducing salts of silver slowly without forming a silver 
mirror. The variety polymerised by bromine gave — 
Carbon 66^ 

Hydrogen si'Ki 

Oigrgeii araAj 

• 100*000 

It is probably a tri^mohcalar Ub^ifieatien of iiotatyl 

aldehyd. 

A(5lion of Pjrromellithic Acid npou «-Naphthol.— 
Julijan GraboweU^Tbe forilowing is a coft 'iieAna of the 
aabatancea forowd and examiaed : — 

No. t. Di-a-naphthol-pyro-mellithelnic aciii — 
C,oH608+ aCjoHgO - 2H,0 = C^oH,? Dg. 
No* 3. Tri-a-naphthol-pyro-mellitheinic aci I — 
C,oH608-t-3C,oHgO-3H,0 = C4oHi< Ji. 
No. V Tri - ft - naphthol-hemianhydrid-pyro mellilheinic 
ac i d C , .11 bOs + 3CioHaO - 4HaO = C^HnO ;. 
No. ri., 'S-,andy>tetni*«-napblliol*Mniiar liydrid-pyro- 

roellitlieinic acid — 

C,uH/,Ot; ) 4C,,Jliv()-5H.C) .C, H, iO;. 
No. 5. Pyro-mellithein-tetra-a naphthol-ai hydrid— 

C,oHcOg-f-4C,<,nsO - 6H,0«CaeH ieO«i 
No. 6. Phthaleindi a-naphthol— 

C8H604-f 2C,oH80-2H,OC-,H,s04. 
No. 7. Phthaleindi a-naphthol-anhvdrid — 

C8H604-^ aCoHsO - 3HaO ^ CjgH.eOj. 
No. 8. C«rboneindi-«-aapbtbol«aobydiid— 

CO(OH)i+aCtaM80-3H«0«CiiHMO,. 

CombinaifaMia of Chloral with Sulphuric Acid 
Julijan Grabowski.— A compound of this nature is 
obtained by the atflio.n of anhydrous sulphuric acid upon 
chloral. It has tht- formula C, ,Hr;CI, 5830,5. It is the 
most permanent of the sulphuric compounds of 
chloral. If cautiously heated with alcohol it dissolves and 
cr>'gtalliges out unchanged on cooling. 

Reply to Coupler's Reclamation on the Preparation 
of Magenta without Arsenic Acid.— A. Briining. — ^The 
author declares that his procednre, tboogh founded on die 
same rvaAlon, i« essentially diffiereot from thatof Coupier, 
producing magenta at a Htr lower price, and of much 
superior quality. 

Laws Governing the Molecular Rotatory Power of 
Tartaric Acid and its Salts.— II. Landolt.— This paper 
is r.ot .1 laptcd for abstraAion. 

Nature of the Elements G. A. Groshans.— A 

mathematical paper, likewise not suited for abstraAion. 
The author concludes with the ramaik that if the specific 
volumes of two bodies whieh fiflbr ftom each other by an 
atooa CH2, or an atom of amathereleneM or other atomic 
fnwp from tbeir respeaivaMfiBfr-pobll, foaaladen are 
oeeasiMiaUy pbtaioed wUdi fluyba ceaaiderad aa approx- 
imately e^ nak 



Bcnzyliscd and Dibcnzyliscd Acetic Acid.—Lydia 
Sesemann. - The authoress, an oltinina of the University 
of Zurich, has obtained benzyl-acetic acid, CgHi^O^, and 
dibenzyl-acetic acid, CioHt^Oi, and is at present engaged 
with studying the must important derivatives and neta- 
morphoses of the latter. 

Examination of Certain Bodies of the Camphor 
Group, Carvol and Carvacrol. .Vuc;. Kekulc and A. 
Fleischer.— Car>'oI is obtained by fr-iCuonal distillation of 
the oil of carra'.v.-i\ , .in 1 boils .it 22.j-5\ It was con\crttd 
into carvacrol by tl;c actiun of ortho-phosphnric acid. It 
boils at 232' to 232-5", and is iscMu:;c with thyrr.ol. 
Neither carvol nor L.iivacrol yicKls .my well chara(ftcri.»^:d 
produifl with oNidising agents, except uxalic acid. Per- 
chloride of phosphorus aC:s upon carvacrol in the same 
manner as upon the more simple phenols. The sulphscid 
of carvacrol is solid and crystalline, and its salts can be 
obtained in fine crystaU. 

On BiDBio-CaniphO'Caibenic Aeid^J. de Saalaa 
e Silva.— The aAion of bromioe vpoo campluxaibeok 
acid is very energetic, hydrobromic acid being evoked. 
If the mixture heau decomposition takes place, but if the 
temperature is kept down a crystalline yellowish prodsA 
is obtained, perfe^ly soluble in dilute soda or potassa-lyc. 
From ; I I'lition hydrochloric acid throws down moao* 
bromo t:.i:n[ t:o-carbonic acid as a white powder, — 
CiiHijBiO-. 

On Tcrcbic ami Pyrotercbic Acids. — \V. Carleton 
Williams. — I'lite tciLbic acid melts at 175°, whilst Caiilot 
gives 16S'. The statement of Svanberg that terebic acid 
yields both tertbatcs, C7H,jM04, and diaterebate*, 
C7H1UM2O3, was confirmed. Pyioterebic acid was 
obtained by the dry distillation of terebic acid ; it boils at 
210*. With bromioe it combioea to bum bibcoao- 
caprooie add. ^ 

On Etb^l-Crotonie Add.— W. Pettyfr. — ElM 
crotonic acid is isomeric with pyroterebic add. Oa 
fusion with potassa it i:; '-plit up into acetic add aad 
butyric acid, the latter prohnbly the l^inbutyric. 

Derivatives of Nnrnial Propylic Alcohol.— H. 
Rcemer. — The author, ading on propylic alcohol wl'h 
phosphene gas, obtained chloro- carbono-propylic ether, 
and a liquid heavier than water, burning with a pcea 
flame, and giving off a pungent odoor. Ita ibmua h 
C4H7CIO,. 

A(5lion of Bisulphide of Carbon upon Para« 

Nitranilin. — A. Brirckner. — A preliminary communicaiioo. 

Certain Homologues of Oxaluric Acid — W. H. 
Pike. — -This has already appeared in our columns. 

New Synthesis of Propionic Acid. — J.H. vanHoff. 
— The acid was found amongst the produds ofataioed bj 
exposing to heat oxalate of potassa and dry lodtua 
ethylate. 

Contributions to the History of the Polythionic 
Acids.— W. Spring.— The author has studied the adioa 
of chloride of sulphur upon the salphites. Among tie 
resnltt were trithMNUte of potassa, and hyposulphite qt 
potassa. 

Certain Ilerivativoa of Bensophenon.— Julius Becfc* 
nano.— On treating benzophenon with fumiiig sulphoiie 
add the author obtained a body, CuHsSOj. Its lead sni 
baryta salt were formed and analysed, and it w.i<i sub- 
mitted to the adlion of pentachloride of phosphor.:*, 
yii Liin^ a plvv body not yK fully examined. 

Cyan Deriv.Ttives of Acetaldehyd and Aldchyd- 
Ammonia I- . Urech. — By mixing eouivalents of acelon. 
CNK and CNOK, with acids acetonyl-urea was obtained. 
To prepare laAylmtea instead of the aldehyd, which 
easily becomes resinous in a basic liquid, its am- 
monia compound was used. In this manner lafiyl-urta 
was prepared, which the aathw had previoBsly obtaiaid 
from CNOH and alanio. 

On Nitronaphthol.— R. Biedermann.— The author h»» 
examined the compounds of niuonaphtbol wiiil^ 
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potassium, soJijim, ammonium, barium, calcium, lead.) loluol and Ihe iwtUtt of itt oxidation ; dibrom-toluol; the 
and silver. A bromalcd substitution produa, bibrom- preparation of ortllo*tf0in*tolaol from meta-toluidin ; 

naphthol, C„ !I,BriOH, was aho obtained and analysed. 

A Reply to Barbaglia. — G. Kra;n>er. — A controversial 
paper 'jii i<;obutylic aldehyd and isobutylic alcohol. 



New Resin Acid — the Podocemtnic.— A. C. 
OodenaniMf jun^The compontioa of the acid nay be 
w yw ew c d as Ci^HaaOj. It fuiet at tSt* to 188*, and is 
not decodapoeed below 330^ Several of iti ealta and its 
aitro and sulpho derivatives have been examined. The 
ftcid was obtained from a kind of resin extraAed from a 
Javanese tree, Podocarj :n iiif-rcSiiiiii. 

Constitotion of Podocarpinic Acid. — A. C. Oude- 
manDS, jun. — A continuatlun of tlie foregoing paper. 

Base from Nitrobenxanilid. — H. Hiibaer and H. 
Retechy.— The anthora have examtoedthe latta tof the bate 

Javanese Cinchona Barks.— Jul. Jobst. — A paper 
chiefly of ^uurnnaceotical and bounical intcieat. 

AUHaltn dtr Chemlc unJ Pharmacit, band clxviii., heft 2 
and 3 (Neue Reibe, band xcii., beft 2 aadj), August 30, 
1873. 

Preparation of the Sttlpho-Aclds.— W. ITemilian.— 
The author modifies Strecker's method by operating upon 
the haloid derivatives of organic compounds with the 
sulphite of ammonia instead of the sulphite of potassa. 

On certain Haloid Derivatives of Toluol. — Dr. E- 
Wroblewsky. — The author describes first the bromated, 
aod then the ch'.orated, compounds of toluol. He has 
formed and examined — Aceto-meta-brom para-toluidin — 

C6H,Br«,.(CH3)NH{C,H=0}. 
MetA'brom-para-toluidin, CeHjEnCHONH^ ; with its 
■itntle, C^HeBrN H 2 N H O , , i t s h > d r ocblerate— 

CyHeBrNH.IlCI; 

it* acid oxalate. C^HeBrNH-c^HjU^; its acid salphate, 
C9H^rNHaB«S04-f H]0. Metabrom-toluol— 
^ C6H4BtfCH3); 
with its lime salt. (C7H4Br02)xCa-|-3HaOi and itabaiyU 
salt, rC7H4Bf02)iBa+4H20. He bat furtber obtained— 
Tt) : 1 ydrochlorate of brom-toluidin ; the nitrate; the 
bar>ia salt, (C7H4B*0,)2Ba+4HiO. The author next 
describes the rcaiftions of — Dia/o meta-brom-toluol ; 
meta-brom-para-iodo-toiuol, C^HjT /> Brru.CHj ; the niiro- 
para-iod-meta-brom-toluol, CoHjNOj.I^ Br,,, (-U3. He 
examines the preparation of meta brom toloul on the 
decomposition of dia/o-mcta-brom piT bromidc, and the 
pieparation of mcta bron) toluol from ortbo-toluidin ; 
aCCtO-Uela-brom-ort ho-toluidin — 

C6H;Brm(CHy;NH(CiH,0). 
Meta-brom-ortho-toluidin, C(;HjBr,,.!(CH3)NHt« } iti 
hydrochiorale, C7H6BrNHaHCi ; nitrate— 

C^HeBrNHjNHOj; 
and sulphate, (C7H6BrNHa)aHsS04. Meta-brom-ortbo- 
iod toluol, C^HfiBrml oi nitro-iBeta-brom-ortho>iod*toliiol, 
CvUftNOaBrmI «; meta-brom-ortho>cresol — 

C6HjBr«(HO)<,Cll3. 
Tba aolpho derivatives of meta-brom-tolaol; with the 
a batyb^ aalt, (C7H6BrmSOjo)iBa-f-IfaO; the potash 
aalt; tbejibarytic salt," 2[(C7H6BrmSq3o)iBa] +3HiO ; 
the 0 lead salt, (C7H66rM,S03o)iPb + 3H20 ; the fl lime 
salt, 2[(C7fIf,Br,,SOjo)2Caj +5H2O; the /3 potassic salt, 
C7H6BrmSOj u K. fbe ortho-sulpho-meta-brom-toluolic 
acids h:;vi the Constitution 1:2:3 and 1:3:0, and buih, 
therefore, yield salicvlic acids. The b.iryiic salt — 

2[(C;H'.:Hr,r,S()3::,Ua, ^sHX) ; 
nitro-/3-meta-broni ortho sulpho-toluolate of baryta — 

2[(C7H,X02.nr,„SO,i: i>Ha^ -^yll.C) : 
and the lead sart[C7lIiUrmi:N0i)^,0, jl^o ^ 3H2O; and 
tbC corresponding lime salt — 

2:(C;H5Hrm(NOj)S03c>)2Ca; +9H,0. 
Meta-broni- toluol was found to yield two nitro-dcrivali ves — 
Of solid, and fi, liquid. The author next examines — Ortbo> 
bcooHohiel «od in dferiv«tivei(PiirtiGutar^ortho-bnB> 



brtho-brom-meta-tolaidrfti with ita nitrate. He aext 
investigates para-brom.tolaol and iti derivativea^ lolid 

para-brom-ortho-nitro-toluol ; jS liquid para-brom-meta* 
nitro-toluol ; a-para-brom-ortho-tolnidin ; ^-para-brom- 
roeta-nitro-toluidin.wiih the a and /} nitrates. The author 
remarks thai the theory of the aromatic compoo^a 
indicates the existence of six isomeric dibrom-toluols. He 
next proceeds to the tribrom toluois, and to the chloric 
substitution*piodafta of tbc isomatic tditidina aad of their 

derivatives. 

On Sclcnic Acid and the Scleniates. Dr. v. 
Qcrichten.1— In tbia paper the author gives a simple and 
certainntcthod for the preparation of hydrous selcnic acid. 
Uia attempt to prodvcc the anhydrous acid yielded a mix- 
tore of the atlMtance aooght and of selenious acid. He 
finds It poeaihle to prepare alums in which aelenic acid 
replaces either the sulphuric acid in combinatloo Wltb 
potassa, or that naited to aliualaa. The taaie retail may 
be attained with the double aatta of the feimnla'^ 

7.riK04.MU04+6H^. 
It is possible in all these salts to replace the aulphuric 
acid, molecule for molecule, by selenic acid, and the 
prodigious mass of salts thus obtained are all isomorpboot 
with the two I'xtrcnie members of the seriea ' t b > pwa 
sulphuric and the pure selentc double baits. 

A(5\ion of Trisulpho-Carbonate and Sulpho-Carba- 
rotnate of Ammonia upon Aldehyds and Aceton. — H. 
Malder.— Acetonin was obtained by the aaion of ammonia 
upm acctoa, and anbieqacnt addition of aqaeoa* oxalic 
acid, and iti triinlpho-carbonale was then femad aad 
examined. 

New Formation of Ortho-Toluilic Acid.— R. Fittig 
and W. Ramiay.— This paper ia aot aoitable fcr abatrac- 

tion. 

On Meta-Toluilic Acid.— C. Btettinger and W. Ram* 
say.— The authors and that what Ahrcns and TawildarraW 
took to be pure meta'toluillc acid was a mixtare of thM 
salt with more or leu para-toluilic acid. 



MISCELLANEOUS. 

Prize List of the Societc IndustricUc de Mulhouse. 
— The following is a translation of the list of prizes offered 
by this Society ; with very few exceptions, they are open 
to general competition. They will be decided in May, 
1874. There are three daaaea 'of madali, all of broaze, 
hue diflbriag tn aiae:— Medaliof heaoar; lak daia oKdale ; 
aad aad daaa medal?. 

QENbKAL PKUES. 
CNSHICAb A«Ta. 
I. An MMT on the tbeorr of Ibe wi a w i riiri > 

fi'.JSi >:u,uit ) . _ 

A -.hr ietiL i c -a}' establishing the chemical con»tilu«mB Of »• 
liuUuoct, Of sat«tiiiiice». which accomiuny alUvin in KaraoclR, «lo 
which, in concert with this colouring matter, ptoducc ttie J>c3 called 
garancin. (lit ilasnnedal.) . , ^ ' t 

3. For the manHfuflure and dtlircry to the calico manu(««ori«:« ol 
Alsace ot .m j.-tiri.ul piuilucl. c^p.^lix ..f entirely replacing the coloor- 
ing ttiatitr of Karancin. and which, both aj regarUt price attd quantity 
is fit * ' " 



or Tsffcir ud 



I nofls 



famcia,bolhra4i 



ttrd fur iadustrial purpose*. Ui 

4. For the preparation of rivia 

violet. »A/ri/;t/ )V'i. ur ) 

5. For a 1 111 t vslr.h he js-jd to thiclten colouri. suc», or 
«lreUin({«. and »!.ivh v,,i. ftvi*-L. ^ » saving of at least 25 twr cent, 
jII ihc kubslances hiitierto tmploycj (or these purpose*. uVtJdl o 

i.onouri 

6. For a substance which can rcpiae* the ity albumen of egts la IM 
maniifafturc of printe.l aUcom, and give a larf*aatfal(«atM price 

of albumen. [Utdal if honour.) 

7. For colourless albaoMa ftWB blood, which will not colour by 
evaporation, iUcJul u/ htmemr.) 

S. For :in inif oriai-.t impravemcnt in tht bleaching Of wool or tiU. 
(Utdal (j ntJir. llt.) 

9. For a method of bleaching vsljich will icnicve from unbleached 
cotton all amylaceoiis ■alwunces, without injuring the tissue, and 
without any great iaerwM o( expense- {Utdal 0/ konout.) 

10. Estar ea the MDployattatot nsws ia the Meaduoc of cotioo 

(lllCfBlilMIHHi) 
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II. For an ink for marking cntton fabric! intended to be dyed uilh 
plain grounds, red, pucr, and other dark colours. This ink mij'.l nhuw 

Sinjy after undergoing all the operation! rcquircil for ihcte d>cB. 
I CMft MMlcf.) 

If. For M Maay on the aflion ot iMttrtM Idadi of cotton under pro. 
cetse* for bleachmi; and colouring. (Mtdat of honour.) 

13. For a biue uhich can be uiicd (or dyeing uools blue, and which 
will reaiit the tdion of steaming and light, (itf clati mtdat.i 

14. For any improvetaeat in cliemical ptednAa m w^wm puitf 
•nd eoneeniration— acid*, alkaliaa, coap*, colmirini mattrrt, and de- 
coition*. (i5( ctais mrJat.) 

I*. I-i.i or othrr <»f the fallowinR colour* ; — .Mct.illic r< .'. '-irl; 

metallic green, metallic \-iolct, garnet, and a ahade of the series (rum 
pMkrI grey to dark, capable Of being pciniad bf rollcrt with albumen as 
tfeicbening. (Mrdal of honour.) 

16. For a theoretical and praAieal eaaay on cochineal red. {MtJii! 
of hoNvur \ 

17. For a tranaparcnt green, raabting light and aoap, whose bright- 
■c«*. Intemiqri appUcMUity to coiton fabrica. and pricc« reader in 
uae poaaibta in antaalMlnm. {Uiial of honour. ) 

18. For an essay on this (iiirstinn Cnn indiRoiin be recovered from 
its sulphuric acid compounili ' {mJ mrJ.il ) 

19. ror the first who deUvcrs tu the calico manufactories of AUace 
tm artiAcial preduA repiacing advantageovaly iba blue eolouiing- 
matter of indigo. {MtJal of honour. } 

to. For the first who delivers 10 the calico mmbAoriaaofAlaace 

an artificial produA replacing; advantagaOU^ tiM MlplmiC Wid 
derivativei of indigo, (iit clan mtJalA 

M. For a new pioccaa ol liiiag,by ptintiiiftaailhi colovn to a aote 
eompteie sray than by albomca. (uf cfaM mtM.) 

u. For an anilin black, soluMe la aqy vahkiai wirieb caa aarva ao a 
dye, and can resist the a^^ion of UglttMtl aaaKaawdl aattvaaailin 
black. {Mtdal of h«nour.) 

«S. Para aaw Mack af ibe aam {iMtMtar vA Aa aama aalidity 
aa anilin blacb. «Mcb aot weakaa iIm &tek, aad will bear 
cnnta(5) with all oiber caloara,«apcGially tboaa iDlaad witb allMBcn. 
without itself i^lactog tbe amdaa with tahlch it la aaioetotcd. <i>' 
tUi% mtdal.) 

s«. For aa aaaay «• 4a co^vorittoa of airiliii htotk. {MtM.o/ 
Koaear.) 

25. For a icarlet red susceptible of applications similar to tbaaa of 
the .mi^m tuluurs, which will not be mote fueitivc than theiB^aBd BOt 
dearer than a cochineal crimioa. {Utdal of hcmtur ) 

afti Faraay raptodaftiaaibijr aa artificial or natural alkaloid, of the 
taaAioaa which, wilb aaioaa, Mtaidlac, napbthylamine, produce red, 
blue, green, and Mack. Tkc aaiaf almiU l»a accoaH^aaied ariih sam- 
ples, and will recalvaapcifecvcalriadailriaUsriaappUcabla. (tfcrfaf 
0/ honour.) 

t}. For a method of lacfaaaiiw dM laMity of aittfcial otawing 

natters. {Utilal of aoaear.) 

a8. For a certain and praAical method of bringing anilin hl»ck. im- 
mediately after ;ir;:.:in,;, to the masimura of osidatiun, without hav in^ 
recourse to ageing, and without damaging the fabric or injuring the 
metal cmployiMi for printing. ( ii( cfoji mtdat.) 

29. For the introduAion into manufaAurcs of calicos printed in a 
new cotnur, uhich is developed and fisecl um!^r conditions analogous 
\o ti.u .c under which anilin black is produced , which shall also be im- 
pervious to air and light, and resist the aAion of soap, alkalies, and 
ac ids. I MuUU 0/ JboMtir.) 

30. For a metallic alloy or other substance fitted to serve for 
devisors, and which unites to the elasticity and hardness of steel the 
property of not tauvini; any chemical aition in the presence of acid 
colours, or colours charged with certain metallic salts. iXltdal of 
hmmtr.) 

II. For any great Improvement in the ent;raving of cylinders. 
MtMtfkMcmr or tst rlau medal.) 
3a. Fat Ibe best praAical manuals on one or ether of ihe following 
■Hatta i— <»>• Engraringprintiog cylinders. 



table, and mineral oils used in workshops for lubricating mictiir.o. 
I ll/ mfiial.i 

44' For an essay indicating some procesa by which mineral uiii raajr 
be rendered lata iaflaamalMa whita ihair lobricaliag piopenics arc 
preserved. \Mtialof komemf.) 

45. i'or the pri>duftion of cirminic acid by synthesis (Wrial 
AonoKr.i 

46. For introducing into maoufaAarcs artificial orcio. {Mtial <4 
honour.) 

47. For the preparation of %'ermilliod on cotton fabrSct. {MM^t 

h^niiur. I 

4''. I'or a lilm . .Tnjl.i|;iH!5 t 1 ultramirinc as to shade ani soliility, 
to t]e hsed on fabrics ul cuiton by a rbcroical process, without the help 
of aibumeaatr any Other thidMaiog avbalanca ftodiKiac adbaaaaa kr 
coagula-ion. (Ifrifal o/koaoiM'.) 

4'^ 1'%'r a fraAical method of cilrafting fiom garaaciallMt 
red i.L'lLiuiinf: matter, the pricaof Which will admit of tha Saa af t 
produA in piiniing cotton fabficaa tMtJal of honoar.) 

JO. ForthairatdaUeaqrtBtfiacattonfaAnnesof Atsaccofa-pipe; 
clay, either natural or artiUdal, la impalpaWe powder, which •» 
Kcrve to thicken the colours used for nliiuier ptiatlag; it aani be 
entirely free from the hard and sanify aiAaiaaceo which aai^jraltnia 
accompany it. (aeii <f<uj mtdal.) 

31. For Ihe best ayaiaiB of eaia lor dyeing. (is( cfanwaialj 

sr. For the prod«aioB ofcarmiaie acid bv synthesis. 



Kr.Rriivini; printing 

Mockl. ft). BleaeUag cotton, wool, wool and cotton, wilk. hr mp, and 
Hacn. {Mtdol of honour oftht ut or tmd dasi, aii.'r.itui; lo the merit 
of threttay ) 

33. For an cjiay 00 this qtiestiont At what dc(;rrcs of ii.>mp and 
beat does the decomposition of mordants act with most rapidity and 
aaoet adrantagc ? {til cUm wudal.) 

34. For • new cylinder machine, able to print at leaat eight colours 
at a time, an l offering some advantages over thoae at present em- 
ployed. (>/ri/,;i <\f luiHour.) 

3], For iniroduiinf; ur manufaAoiing in Alsace cylinders of csst- 
iron, covered with copper by eleAro-platiBg^ which aaa tV ha aaat la 
printiM calicos. {Meitat of honour.) 

36. For a series of new colours, with metallic ba-.e«. unchanpf able 
by tbe aAioo of air and light. These colours, t,pc>:i.illv intended for 
BSC as plain colours, must be fixed otherwise than by albumen, and be 
■hie to bear waahing. {Medal of honour ) 

37. The best system of vats for dyeing and soapine. (isf ctatt 
meJal.) 

jS. For tbe discovery or introduAion of a method useful in the msnu- 
faAure of printed fabrics or chemical produAs. (Medal oj honour of 
tkt tit or ind eUtt.) 

3Q. For a method of rccoveiing the sttlpbux contained ia hydrosnl- 

phunc nri ' 11 .t ctan medal.) 

40. I u; an a; ( jratut iransmUlloc IharwiBiwatitical iodicatioai to a 

disunce. Hit ctcil meJal.) 

41. For an apparatus marking automatically the lamparatore aad 
tha hygrometrical state of the air in the drying'booaaa «f calico fac- 
tories, till (law m/JiilA 

aa. For a new n!e;tie\! of treating the diSsfaalUBdaaf oO aaadftr 
Inaricating machines. {Medatt/ honour.) 
4S. rwMaaiairMtbanlatlTataflMHi 
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31. For a new method of treating the diScrent kinds of oil prope 
for lubricating raachiaca. (If cMl h«aMir.| (Sm piiaa No. 4S ** 

Chemical Arts. I 

37. For a new machine for cylin.-fer printing. Capable Ofpiiatiagal 
least eight colours at a tirne, and offering advatMagca MMnOrtatbtta 
iMtdal 0/ honour.) (Sec No. 34 of Ibe Cbemicil Am 



an alloy of melal.or other substance, fitted to replace af**a- 
1ai;c tusly, under all circumstances, the gun-metal employed in the 
cun>lru!:tion of machines, (tst cims medttt.) ' 

41. For the invention and application of a pyrometer capakien 
ganging the temperature of the caseous prodoAa flf the caal baiaM 
under steam generators. (UedaT of honour.) 

;i For a new burner for coal-gaSi uliUtin^ more thoroughly tkr* 
known burner > the light produced by combastion ; it must be sinftl 
and cheap, and grounded on a new principle. (Uedal of hono ur 

S3. For a simple automatic method of regulating the admisaioalf 
steam into bleaching or dyeing vats, so that the cnn\urnption of StrCM 
may alw a> s totresf'ond » ith the desired result. (\UJ,il of honour.) 

PRIZES OF THE COMMITTEE OF COM.MEKCE. 
I. For an essay treating of the d ffercnt usls of alcohol ia the 
industiial arts and pointing out a new and praAical way of "dc» 
nataraUaiaK" thia U^oid. Tha araccaa iadicalad mart i na a c il r ike 
intetoMa A Indaatrlea with the damaada af tha eietm. iMtUt tf 



Ihe 



honour.) 

6. For researches made in China or |apaa with the oh;e^ of pr^ 
curing from these countries raw nalaiial which will save at least to yt* 
cent in prodaciaf ccrlala chemical ptodaAa. aach aa tartaric scm, 
citric acid, hana or bocasic acid, ftc. (u( claia atcdal.) 

>i. For tbo Boiaon «r aadalv which iatrodaeaa aad 
cnharaafmadocrtoAlfnla. (iff chm awdal.) 

COMMITTER OF PUBLIC UTILITY. 
9. For an apparmtaa to reaew tha air quickly in llw diyiag*fca*M* 
asad4oaiaidaacBailia black, (tsf ctatt nrntel.) 

PAPBR INDUSTRY. 
I. For the prodaAlon aad use In France of a white palp predscel 
by the chemical diaintcgration of wood. The prime cost u.*^' 
paper-pulp should be such that it can be used either alone or misea, 
and rcpUve rj|;-pulp advantageously, in white wilting paper, or papcf 
fur printing of the usual kinds. (Medal of honour and icxoj 



o franii) 
if *oi«o»'-l 



1. For the best easay on the bleaching of rags. (Utdal Oj 
J. For Ihe best essay <Ni tbe sizing of paper, (itf rfosi mriiAi.i 
4. For a mcihiTd rf neutralising or diverting the eleArititv which H 

often iiijuiioLi.', I I the manufaAore of paper. (Mt dan mnfj'.) 
3. For a statistical essay on the coooition of the paper induitry la 

the priacipal ataiea of Eorooe (Pnarc^ Bagtaad, Ocraaar, Iwr* 

Prvasia, sjSb, aad BalgiomTaad bi lha Oalial SiaM af Amii^ 

(ufctauaMdai^ 



^outh London School of Chemistry Blrf 

' Pharmacy. £>i»ff/or-Dr. JOHN MUTER, F.C.S. 
Hours of LeAure for Seaaion tlTa-TSi— 



Cbemislry flnorcanic) 10 a.m. 

lOrRaric/ 1 p.m. 

Botany (StruLiJTsI I . . n ;i m. 

(Systeiruttic).. 3 p.m. 



Materia Medico .. .. 4pjk 

Pharmacy a p.m. 

CUmiCS (Jun>o'> •• .. 9S.BI. 

H (Senior).. .. 4p.8i. 



I-aboratory open for PraAical Chemistry from 10 till 4- 

Thl» Sch«l affords the most eliRible opportunities (or obtalnlrj st 
nncc a rajuJ, complete, and practical knowledge of tbe subjects iau(b!' 
All the fees are perpetual until the exammaiioa in view is paswd, 
withont roferOBce to time. Country Studeoia visiting Lonoon art 
placed ia Lodgiags registered by Ibe Secretary, where no iopoeitioe* 
Bfo jpataaiiiaaiohc pisAiiad) aad where the prici 



, prices are alt on a fitsd 

For lanu, apply to the DireAor, or to 

W. BAXTER, Secretaiy. 

«iiairf4S.K«»lagi€.ito«i.8^ Digitized by Gue.. i 
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THE FOLI,UTION OF RIVERS' BILL. 

We wtrf all pi-rfcdly awaic, vcars .ipc, ih.it ihe condition 
of most English rivers is a danger and a disgiace. Never- 
theless, unwilling or unable to trust our own eyesight and 
ourown noses, there was sent out a Royal Commission of in- 
quiry, to whom, for repeating tome of the stalest possible 
truisms have been given — net the proverbial "pinch " due 
to the bringer of old news. The requirenwnM of red tape 
iMving been thus •crupulontly fulfilled, we mre at liberty 
to believe tlutt on Mfesms are foal, end to legislate for 
their reotontioD to a Mate of oatnral parity. Judging 
bom the bill before «a tbero it immtneat danger that the 
leow^ Diaj ba woiBa tbaa tfaa iiaaaee— tkat a law may 
beeaaiOed wbtchwillhaBipflraodaiuioyounnaDabdorera, 

?;iTe rise to an abundant cro]^ of litigation, aad yet decidedly < 
ail to effed the reform desired. 

The SeleA Committee of the Lords appointed to re- 
consider the first draught of the Bill have sinned against 
better liglu anrl knowltdKe. In addition to the Reports 
of the Kivcfi' Pollution Committee — custly at least, if nut 
valuable — and to its natural appendix, the (.-vidrncc of 
Dr. Frankland, they had the independent testimony of 
Dr. Lyon Playlatr; of Mr. J. C. Stevenson, M.P., thf 
representative of the Alkali Manufa(flurers' Association ; 
of Mr. K. Nichols, an eminent tanner, of ],::cis ; of Mr. 
J. Botterill, who may he considered as the MpnkciTian of the 
Yorkshire dyeint; interest; of Mr. R. 13. San icrson, the 
representative of the coal trade of Northumberland 
and Durham ; of Mr. Ball, Mayor of Newcastle; of Mr. 
J. Evans, F.R.S., on behalf of the paper trade; of Mr. 
Crookes ; besides other witnesses of less moment. Yet, 
after hearing this evidence, the Committee have persisted 
ia ioclndiof as their definition of "polluting liquids" — 
the eatianee of which into any stream it declared penal— 
the ootorioaa *' feeommeadaiiona *' of the Riven* Pollution 
ComminioB I The onljr modilicatioDa adopted, in order 
to bring these proposala into lome little hamonywith the 
necenities of the lituatlon, are the introduction of aclanae 
prohibiting liquids which di^pUy a film of petroleam OB 
their surface, and the omission of the clause forbidding 
all fluids which show a distinA colouration in layers of 
I incli deep, and of thi; cxc! i r. if any liquid holdinj; in 
suspcnfion 3 pans by wtij^;;: 01 dry mineral matter in 
100,000, 

The objcL^ions afjainst thi-; code, which must by this time 
be familiar to almost every niaa of education in the king- i 
dom, have never been faced, least of all by its authors. 
W'c have a^l^.ed -On what principle h.-ive the numerii^al 
limits fixed in this document been belcCted ? Silence h.<s 
shown that \\itli the Comn'.issioners and their friends 
'■' reasons are not as plentiful as blackberries." We have 
•howa that the term "organic nitrogen" includes sub- 
stances highly dangerous, and bodies, hke urea, which are 
no mcfC to be dreaded than pre-formed ammoniacal salts, 
or th^h the nitrates and nitrites in the effluent water from 
an irngatioo-fam. No one has come forward to defend 
th« clussificatioa we have attacked. We have pointed 
oat that, whilst (fteeommendations, ^4) aiaenie is rigo- 
nmafy eadadedt yet copper, lead, and chrome are, by (3, 
placed on the same footing as such comparatively harmlaia 
natters as manganese, iroa, and alaminian. To this In- 
consistency Mr. Crookes, in his evidence before the SeleA 
Committee of the House of Lords, called special attention : 
"There is no difficulty in keeping arsenic out; but it is 
strange that whilst arf r: ': specially provided against. 
Other liietais which are almost as injurious, such, for 



iostaace, as copper, lead, and chromium, are allowed to 

dip through. Thojie three metals ought to be looked after 
as sharply as arsenic." Dr. Lyon Playfair also recom- 
mends the cxulusion of topper and lead. Yet this advice 
has been strangt-ly iijnoreL.'. So htran^jc ;s the above 
oiiiisiKin, and so obstinately is it persevered in, that wo 
canr.ol lii'lp pciiitin^ to the fait ibat certain mountain- 
waters contain traces of copper and lead, an ' that any 
very stringent law a^^ainst the presence of these metal's 
niiL;ht be hereafter inconvenient to all whO wlah tO foKO 
tliese waters upon the Metiopoli.-i. 

Hut without further tnticismg errors of detail, so open 
and pal|iabie that those who cling to them have some claim 
to a place amongst psychological curiosities, let us at once 
go to the root of the matter. This was pointed out by 
Mr. Crookes in bis evidence: "The bulk of the liquid sent 
into a river is quite as important as the degree of its 
pollution. If the river is a tolerably large one a thousand 
gallons or so of most offensive liquid would be lost in it- 
it would be of no consequence whatever ; — whilst one Off 
two million gallons of a much less impars Uqnid would 
really poUbte the river more. The bnlk of the pollutiag 
liquid la compariaoa wteh the balk of the river itaelf I do 
not think is mentioned at all (in the Recomraendttions). 
There ought to be some stipulation as to the 
proportion which the polluting liquid should bear to the 
river into which it flows." 

Again : " Suppose a manufa^urer to be situated at the 
head of the stream, wficre it is of consequence that nothing 
shall go in which wUl in the ^(lightest degree deteriorate 
that stream, and suppose he throws in a liquid which will 
not quite come up to these requirements, — the Atft can be 
easily evaded by pumping a little more of the pure river 
water throujjh his works, thus diluting his liquid down 
to the proper j^oint and sending that into the nver. But 
exartly the same mannfai.'^tircr, fifty miies beiow on the 
stream, after tlie nver has passed through many towns, 
and taken the drainage of a large distri<^ and of many 
manufadories, if he throws into the same river the same 
kind of liquid, will not be able to evade the AA in that 
way, because the liqaidthat he would throw into the river 
would be in some reipeAs purer than the river itself ; and 
he would not, therefore, be able to dilate his waste liquid 
with a purer water. It appears, therefore, that where the 
requirements of the A£t ought to be carried out stringently 
evasion would be easy, but where it is of comparatively 
little eoose^nence to carry out those reqairementaevatiea 
would be impoBsible, because the river would be wocae 
than the liquid which was put Into it." 

In reply to further questions, Mr. Crookes states : " I 
would therefore say that no person should send into a 
river water wh;i:h is less pure than the WatST of the Sntt 
at the place at whicii it goes in." 

A^ain : "If the nver contained 100 grs. per gallon cf 
impurity, and I turn into it water containing go grs. per 
gallon of impurity, although that is a very impute liquid, 
1 am doinf; the river good rather than harm." 

This evidence points out the nt^cess; ly uf having, not 
one haid and fast line for the whole ^in[;dom, but an 
■■ elastic test" which wiU f;radually bi^-coinc more and 
more stringent. Surely that practical common sense, on 
which Englishmen were wont to pride themselves, will 
never allow us to punish a man for " polluting " a liver 
when he is adkually improving it I 

" At Leeds," says Mr. Crookes, " a manufadlurer might 
dip a bucket into the river, and throw It back again, and 
be would be in that way throwing water into the river, 
which would not come up to the requirements of this Aft. 
He night simply pump the river water through hia works, 
without doing anything with it, and be would be liable to 
be fined." 

To do the Committee of the Lords justice, the absurdity 
which Mr. Crookes here points out was too gieat for therii 
to defend, and accordingly in clause 4 of the amended 
. Bill we tind tlie following; provi!,o :— ■■ But no person shall 
I be subject to the foregoing penalties if he proves, to the 
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sattifaAioB of the conrt befero whom ba U tried, that th* 
poitntion caused by him to any river or alBnent thcnto 
ariBM froiD liquid previously taken by him from toch river 
or affluent, and does not come within the definition of 
polluting liquid contained in the sixth Bcdion of this A&, 
in a greater degree than when the same was so taken 
by him." The principle being thus established, we may 
pardon tiic illo^it^lits' of the (.'xprc'^s.iun. 

Turning to tiie ev^dciiLc of Dr. Lyon I'l.iyfair, we find 
that kc. pcrtL-i\'fs tlic f-.indamtiil.'il dct'iLidiity of the 

Bill, lin suggests provisions against any discharge into 
a stream of matters vvliich will raise its sum-total of im- 
purities beyond a certain amount. He thinks it necessary 
"not only to ^uard tlic inlets, but to have power also to 
look at the strcnm itst,:.'', and to !iee that it is ktpt pure;" 
and he indicates an evil to be ijunrdcd agains;;, viz., "the 
pratf^ice of flushing out drains at night, when nobody is 
there to \N atch the condition of the water." 

This suggestion, like those given by Mr. Crookcs, has 
not been adopted. Indeed, it is easy to see that there is 
a feeling agatntt them. Dr. Frankland, on hi> second 
examination, aftually aays: "The nill doea not apply 
to rivers ; it is not a Bill to ff<!t rivers, but to teat the dia< 
charges into rivers fiuni fdcturies." Dr. Frankland de- 
scribes the Bill corredly, and gives the veiy reaaon why 
it ought, as it now stands, to be rejeftcd. His motto » 
evidently " the recoaamendationa, the whole ncommencf.i 
tions, and nothing bat the recommandationt.** Less par- 
tial Judges, however, will fifobably loolc en these same 
**reeonimeadatioas" merely as a means to an end. and 
willieJeA them aa ill'Calculated for the attainment of that 
end. W«S shall return to the consideration of the remaining 
evidence given before the Committee, and of the amended 
Bill as it now stands. 



filtnilioo and washing of the precipiute are done hot aod 
rapidly, and, after diying^ the latter ia ignited in « pofca. 
lain emcible. 



Taken. 
876 grs. POj 

556 
3"q6 



«7 S2 gre. 

'•S3 « 
JTSa gri. 
II-I4 „ 

»-53 .. 



Fe,03 
AliOj 

POj 
Fe,0, 

POj 

Fe^O, 



876 grs. ro, 

278 .. 
>'53 t. 
17 52 grs. 
5'57 .. 
'•53 

grs. 



AI.O3 

F.-,Oj 
AI.O, 



ON THB ESTIMATION OF ALUMINA AND IRON 
Ui PHOSPHATES. 
By ALEXANDER ESILMA!^. 

Having had occasion to estimate alumina in various 
native phosphates and artificial phosphatic liqtiors during 
the last txvi lvi months, I devised the following process, 
based on no old method, for the separation of iron and 
alumina. In it4> pretent form I do not claim for it scicn* 
tific accuracy, hut where commercially flilr ICittlta are 
required in a very short apace of time my paat experience 
warrants me in offering It for tfiaL It ia founded on the 
laSL that, in the presence of an exceaa of hyposulphite of 
soda and acetic acid, phosphate of alumina precipitates 
in the tribasic form (Al«0j,POc) of constant composition 
at the boiling temperature. The precipitate is mixed with 
avlphur, easily washed, and on ignition the sulphur burns 
oiF, leaving pure phosphate, 122-5 pa'»« of which are 
equal to 5i"5 parts of alumina. Of course the presence 
of excess of phosphoric acid must hi: ensured. ,\lj our 
present methods involve the previoi:s separation of the 
phosphoric acid, necessitating, in tnost cases, operating 
on very small quantities, and delicate working: but the 
one under notice is applicable whatever be the quantities 
of phosphoric acid, iron, lime, or magnesia, present. I 
have, in fatfl, most commonly used it for determining 
small quantities of alumina in presence of lartje propor- 
tions ot phosphoric acid, where the moiybdic method 
proposed hy 0^i\\-':v would hv almost impra^icable. 

One defe(fl of it is the invariable precipitation of traces 
of iron with the aluminic phosphate, but the following 
test results, performed under very varying circumstances, 
show that its accuracy thereby is not materially impaired. 
The solution ought to be dilute and not very hot, and 
should contain a tolerable amount of free acid. An excess 
of hyposulphite of soda is added, then acetic acid in 
fibeial excess. Ten or fifteen minutea ar« allowed fbr , 
the complete deoxidation of the iron, and then the solu- j 
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MgOk)j+7HO 
The iron can be determined in the liiirate from the 
phosphate of alumina, after decomposition of the h\ pa. 
sulphite, by boiling with excess of hydrochloric acid but 
I prefer employing; a separate portion for that obje^l. 
Having experienced an unexpected difficulty m rtducinR 
the peroxide by metallic zinc or protoclilo'ridt of tin, I 
employ an excess of sulphide of animoniun; for that ptir- 
pose ; the excess is decomposed by hydrochloric acij, 
ar.d the sulphuretted hydrogen is easily and completely 
driven off by ebullition. Tins plan is more expeditious 
than when rinc is used, and more accurate than the tin 
method. 

I have employed this process also fotlhe rapid deter, 
rtimation of phosphoric acid in presence of iron and 
alumina, especially in native phosphates of alumina, and 
hope to apeak fnvourably of it aome day. 



ON CONDUCTION OF HEAT IN CRYSTALS. 

By the numerous experiments made by De Senarmont in 
1847, it wa? proved that heat is not always propagated, in 
crystals, at the same rale in all diredlions. Suppose a 
centre of heat in the middle of a crystal. If the crystal's 
symmetry is of the regular system, the iso-thermal 
surfaces are concentric spheres, but crystals of the di* 
metric and hexagonal systems condud equally only In 
direiflions perpendicular to the principal axis, so lOiat in 
such crystala the isO'thermal surfaces are ellipsoids af 
revolution round the axis ; while crystals belonging to may 
of the remaining systems conduA unequally in aUdlicc* 
t ion s, so that In them the tao-tfaermal aufiacea are ♦IHptftfda 
with three ttntqiial aiea. 



, i ,. M , ^ . I Theae reanlts have aCnce been largely treated from the 

tlen ia hmlca for «bottt the aame (cngtK of time. The < theoretical point of view. An expetimcntal examinaiioa 
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and citeBiioiii of tbem bu recently been undertaken by 
M. JaaMttas, who hM ofaeenred and measured with the 
gramteit pen the iM-tbermal raffaMftiaforty*fo«ir mineral 
epccleei tweDty^iix of which hed not been previoasly 
cspcriwated M. The particnlan of thilteaeaKb are given 
in a recent tramber of the Anmin de Chimit el it Physique. 

M. Jannettax employed two different methods — One i» an 
improved form of that of De Senarmont, which, it is known, 
consisted in i.iking a very il 1. ;, '.ire of the crystal to be 
examined, boring a hole in u, and coating it with wax ; a 
h'.-ated rod was introduced into the hole; the heat was 
Conducted through the plate, nieiled tlie wax, and thus 
showed the iso thermal t"ir;iire. Of covu'^e, the lateral 
radiation must be prevented by a tcreen. The improve- 
ments by M. Jannettaz are — That instead of wax he used a 
fat which melted more reaflily, that the heatinp arranijc- 
ment was more suitable, and that for screen he employed 
a vessel through which tiowcd a constant stream of water. 

In the second method, the boring of a hole in the plate 
was dispensed with, as it is apt to break the plate. The 
eoarce of heat consisted of n small platinum ball, to which 
were cooaeAed the ends of two wires from a galvanic 
battery. The bell Mn% put in contaift with the plate ; thus 
the beal-eoercc wae reduced to a point, and could be made 
aa weah and ae cooetant a« might be denired. The 
measttrement of the axes of ellipses thus obtained was 
effeAed bjr meant of a micronieter>iciew and telescope. 

By these methods, M. Jaonetus obtained, far a luee 
nnnber of snbstanccs, nomerieal Taloee of their condaoi- 
bllity (for heat), which, for these substances, are real 
charaAeriatic constants ; the form of iso-thermal ellipsoid 
la thus a charaifieristic indication of the ni:ncra! species. 
In the optical iini axial crystals, the ellipsoid is sometimes 
fl i'!' r- d, sometimes drawn out in the dircdion of Icn^jth. 
Trie latter is the case in quartz, whose ellipioid is com- 
paratively very lon^;. The proportion of the axis to the 
radius of the equator is m tins ellipse 13 12. It deserves 
tn be noticed that thi« number is txaitly the same as that 
obtained by De Senaimont, a proof of the ^reat ex- 
perimental cxasflness of this experimenter, who wrou;;hl 
with very imperfect instruments. Caic-spar shows also a 
lengthened ellipse, the proportion between the two axes, 
however, not exceeding 1*095. Antimony, on the other 
hand, gives a very oblate ellipse ; the radius of the equator 
is to the axis of rotation as i'59 to i. Amon^ the optical ^ 
bi-axial ciystals, mica gives the most di^ind^ ellipsoid, S 
bat its appeaiance varies in pieces from dinereatlocalities. | 
la the ciioo-riManbic system, gypsum is well fitted for toch 
exMtimeoti. aiid gives a very diatinft •lltpee. 

Throngh these measwcments,whtdi«iB tfaenMlvet,nd 
apart Moi any theory, are advaBtageieini ae ^viag aew 
speciSc oonataats for a determinate nwnher of mmeral 
species, M. Jannettaz believes he has been able to furnish 
proof that a common relation exists between the lines of 
greater and less conduAibility and the dire(flions of 
cleavage. Consider the uniaxial substances. The con- 
dudtibility is less in the dircif^ion of the axis in species 
with basal cleavage, greater in species with prismatic 
cleavage. If the cleavage follows the rhombohedral 
surface, and if ll-.c angle which it makev wiih the principal 
axin is greater than 45', the cleav.v:' n ' t ]::■ tetkoiied 
prismatic; when, on the other hand, ttic angle is greater 
lhan 45", the cleavage is basal. The theoretical meaning 
of this law IS that beat is better propagated in the diredion 
parallel to the surface of cleavage, than in the direAIon at 
right angles to it. 

This law Is verified for the greater number of substances 
which were experimented with ; a remarkable exception 
from it, however, is met with in emerald and cak-spar, 
which, from the nature of their cleavage surfaces, should 
bdong to the class of aabstanccs with flattened ellipsoids , 
end wbiehyat give an elongated ellinsoid. M.Jannettas 
calle to mtnd diat, accord;ng to M. Fuean, these two 
sttbotances, on elevation of temperatnie, show acoatiadtion 
in the diteAioa of one ol their axes. 
For tho other oystal ^tems th« law is in 



proved, and particularly in the case of mica and gypsum. 
With both these snbsiances, M. Jannettaz, by boring a 
hole throngh them, obtained colonred ellipses, produced 
from a thin layer of air which penelratea Imtween two 
laminae of the substance, their axes coffcspoodiag to the 
thermal axes. In gypsum, which has two nneqnal sor- 
faces of cleavage at right angles to the easy direction of 
cleavage, the long axis of the ellipse is, according to 
M. Jannettaz, a direiftion of leav.t cohesion, arising; from 
the union of two direcl.ons of cleavage; the production of 
the coloured rings, and th.e coincidence of their axes with 
those of the iso-thermal curves thus proves the law. 

M. Jannettaz further states his intention to investitjate 
sever.^l other questions conncLtcd wiih this Bubjed ; 
especially the hypothesis on crystals enunciated by 
F.ravais, and also the lesult of De Senarmont's experi- 
ments with compreFsi-d glass, in which he obtained an 
iso-thermal ellipsoid with its small axis in the diredion of 
compression. 
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• An Imprortd Form of Gat Otntmier," by C. J. Wood* 
WARD, B.Sc. 

The author referred to various arrangements which had 
been devised for rcr.dily bringing into juxtaposition, or 
removing from each other, the material required to j;enc- 
rate a t;as, b'.U stated fie did not feel satisfied with any of 
them, and sought in the apparatus he hid made to over- 
come the objeiflions experienced. Two forms of apparatus 
had been made. The iir&t, shown in seAion in Fig. i, and 

Fio. t. 




intended for large supplies of gas, consists of a circular 
StOdeware vessel, a a, holding 3 or 4 gallons, and sur- 
moented by a large cylindrical pipe, a. In the top of the 
veescl it a tabolnie, c, to which is fitted a tJbM cylinder 
coDlaiiuPg the giaanlated Bine or other gas-generating 
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naieriBl. To the opening of the upper end of the gUst 
cylinder » atUebed a cork and the delivery tube, D. A 
plup, E, can be raised or lowered by meant of a cord, 
which, paii»ing over pultcyR. trnsinatea in a ring, P. It 
will readily be »een in what way the apparatus it used. 
As seen in the figure, the plug, k, is immersed in the acid, 
with which the stoneware jar is filled, ar.d the lifjuu! lias 
risen by displacement into the glass c> l:n(!ric;il \ tsi>tl 
coming in cuntnift wiih the <;a>. gcncrntiin; iiiatrria!, uiiL-n 
of courst! the cs tlutioti of fjas (;ocs on. \\'lif;i ii is destrvd 
to Slop the flow uf f».-xc, tlie j'luf;. t, is iai>i-d, the ring, F, 
beinj5 slippttl nviT thi- stui', (,. The and now retreats 
from ihf gl.iss cylinder, and (he Rrif -j^tni-rating material is 
left dry. At any tini'-, then, uhm fjas i? wanteff, it is 
only ncceSR-Try to relcisc the r:[>g, r, the p'^-J^. n, I'.Jls 
into the acid, the zinc, marble, &c., becomes covered, and 
the finss' of g.is bt'gins and can caaily be aneated ia the 
manner first described. 

The second form of apparatus, used when only a small 
aupply of gaa ia wanted, consisu of a Wolff's bottle, a, Fig. 2, 



Fig. 2. 




to one tiibiilurc of'.vhicli h f^'it-d .1 cork carrying a glass 
lube and piece of cainittliotic p.j'inr;. n. This pipe, B. can 
be closed hy a pinch-lap. c. To tlie i>thi r tchulure of the 
VVolfTs bottle IS h:icJ the adapter, d. in which is placed 
the /inc, marble, or other gas-generating material. To 
the upper en l oi ilie adapter is fitted a cork and tube, E, 
serving for the tsi .ipe cf pas u hit h. is washed at I . and 
then passes on for use. 'I'o usetlie appaiatus, the Wolfl's 
bottle is charged w ith acid up to the level indicated m the 
figure. Then, on blo\v;n;^ air by the mouth by means of 
tlie tube, n. the pincli tap. c, being open, acid is forced 
into the adapter, o. .-md gas at once comes off. The 
pinch-tap, c, is r.ow closed, and the compressed air in the 
WolfTs botUe atill keeps the acid in the adapter. When 
it is desired to atop the flow of the pinch-tap, c, is 
opened, the compressed air escapes, and the acid in the 
adajner falls, leaving the gas-generating materials dry, 
Should the blowing of air by the mouth be deemed 
objedionafale, u airJian may be attaehod to the pipe, b. 
A safety-tube, c, ia uaed, in order to prevent the liquid 
from the wash-bottle being drawn over on stopping the 
supply of ga<. 

Professor Scil^farik, from I'liigtie, read a "Salt: on the 
Con'ii'.ulu.n t/ some Natural Silicates," namely, those in 
wh;ch chlorine and fluorine enter as essential constituents. 
Tluy are fe^v in number, but some of them important — as 
mica, turmaline, topaz ; others interesting for ihcir rarity, 
as cudialyte, pyrosmalitc, tencophane; or for their mode 
of occurrence — assodalite. Accordingto modern cheniic.-\l 
views these minerals were, Dr. Schafarik said, considered 
at silico-fluorhydrinea and tilico-chlorbydrinet — namely, 
as silicic hydrscida. in which a part of hydrogen is re- 
placed by metala, another part by a polyvalent metal only 
partially aatwated by chlorine or fltWfUie. The lofiBn1a> 
of llwse anhaiaacca wetv diacuiacd nt length, and graphi. 



cally conatmAcd, showing the most simple and probabk 
manner in which the aiogic atoma might be arranged. The 
moat intereating reauha are those found for topaa, ebon- 
drodite, and twmaline. The first h remarlcaUe for the 
aimplicity and beautifnl lymmetfy of the sew fonliite» 
when compared with the nnwieldy old onea. The other 
two mineral species are remarkable for variebili^of COM' 
position, which perplexed older chemists. The anlhor 
shows that both are formed by the rcf ctition of pretty 
simple fundamental molecules, wliicli arc linked together 
' in any number like chains. In the case cf chondrodite, the 
chain is open, as in fatty oi -^anic bodies ; in turmaline, it is 
closed, as in ,'«romatic compoumls. Only in carbon com- 
pounrls the carbon atoms themsetves a:e linked together; 
m silicates the fundamental molecule^i are hnked together 
hy afoiTis of oxygen. — Experiments for testing these 
tlieoreticrd results are in progress. 

Professor Lawrenxe Smith, of America, con>;r.-itulated 
Dr. Schafarik on having taken the itue dircitii'n in the 
Study of silicates. Hitherto they had been labouring 
under great difliculty in the study of these substances, 
from the faifl that ibey had had to proceed on very in- 
correct data. Their anatyseaof natural silicates were very 
imperfedl. It would be necetaary to introduce into the 
study of ailicatet the tame system as was employed in the 
study of organic ehcmistry. Silison would be found to 
resemble, he beUevcdt In the mineral kingdom in a great 
many of its properties, carbon in ita relatiooa in the 
organic kingdom. If the ttttdy were poraued In the 
diieiftion which had been indicated, he believed a great 
deal of light would be thrown on silicates. 

Dr. Cri M Hkou n dwelt upon the importance of dls« 
tin'„'i;">iSitng between mineral strudlural formulae and 
or^.ai.c fnrrnul.u, and said that Dr. Schaf.irik had a.ivjrced 
in the right direction in the group. .md ci.^ssihcat:oii of 
these minerals which he had adopted. 

The President (Professor Rus^ehi said the stc^'tion was 
rr.iiL-b indebted to Dr. Sihafarik for the paper he had 
• broughit helo-e the Section, and for po'niii;^ out the 
relationship between organic and inorganic chemistry, 
and applying to the Litter the modes ot reasoning and 
thought which had been developed in the former. In the 
organic branch they had fortunately got compounds which 
they could with comparative ease experiment with. He 
hoped that before long they would get a great de.il more 
power over the ailtcon compounds than they bad. ThefV 
was some reason for believing that they might be able to 
build up minerals and decompose themwitb mndl glcatCff 
facility at all eveota than they conld at maent. 

Mr. A. H. Ai.t.Bii» P,C.8^ mtowed w>t1i a paper "Oa 
the Detection of tlu AdmUmiiam ef Tm." He aaid that, 
as public analyst foT the bofottgh of Sheffield, many asm- 
pies of tea had been brought under his notice, chiellybf 
dealers themselves, in order to guard against selling lea, 
which, if they had been analysed by him ofKcially. might 
have b«en condemned as adulterated. The analyses of tea 
up to the piesi-nt time were by no means numerous ; aod 
some were s.i<ld that they might well be viewed with sas- 
picion. '1 he three principal constituents of tea were t.innin, 
gum, and " unody tlbrc," with small quantities of .some 
.'ilbiinienoid boily, theme (the adtive principle), colouring 
matters, cliioro('hy II, essentia! oils, he. The propor- 
tions of these foui-.d by diftcrcnt analysts varied very- 
much, the difference evidently dupcndmg upon the 
methcds of determination employed. His objeA had 
been more to work out a technical method of testing 
teas for adulteration than to establish the aAual com- 
position of genuine tea. The estimations that had been 
made of tannin seemed to preeent the greatest variations, 
stnd in many casea they were manifestly wrong. A modi- 
li cation of Dr. Hassall's process, in which a volumetric 
solution of (Bslatin waa uaed, bad given him veiy concor- 
dant and rclnbte ice«lti,Mid bad made the determination 
of tannin in tea an operatioa « n^d wmI t^ciahljr 
simple eharalter. Tfeo tue of a atandaid aolntiflo « 
gelatin for the determinntion of the airengdi of tannia 
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matters was nothing new ; but he believed he had been [ 
the first to employ the process in the examination of tt'n. 
Mr. Allen then defcnbtd the details of the inethod he 
employed in the cttimation of tannin, fctatinj; tliai be had 
found by the procesi in genuine black tea of rather 
more than average auality 12*5 per cent of tannin, 
which presented a close agreement with ihobe in 
the old ana};?ses of Mulder, which he regarded «• the 
nott accurate and complete analyses of tea ntant. The 
estimation of tanain was of the firtt importance ; for if 
it reached the aonml MDOnnt all question of adulteration 
hj exhausted leaves was at an cm. and foreigo leaves 
ytttt vciy anlihely to be pneent. The only tulMy tn 
aocb « conclnloii wotiU ha cawwd by an adniatare 
of eatechii, or sloe leaves. The next noint of ini' 
ponance was the percentage of "woody fibre," as 
It was called by some analysts, and here, again, he 
was dispo^dJ to think that MuMcr's nr.alysis was 
the only accurate one. The perkcnt.ige of j;um, insoluble 
matter, and t.innin in any sample of tea, consirlercd 
carefully, would enable the analyst to form a very accu- 
rate opinion as to the presence or ."ibsence of exhausted 
leaves, &C. Analysed by the nbove ih'scrihed metlunjs a 
sample of very superior black Congou tea gave the fnllnwing 
results, which he h.id placed in jMvtaposition with the 
numbers obtained after some of Oie same sample had hii-n 
infused in the usual manner in the teapot ^thc exhaustion 
was not carried to cxcets, no second qiiantlty of tea being 
used), and the leaves re-dried :— 

Ori«iral F.ih.iiBttd 
Tea.' ici. 

Moisture 9-2 II'I 

Insoluble matter. . .. .. 587 Sj'S 

Gum 10-5 3*5 

Tannin (by gelatin) . . . . I5'3 3*3 

From tills It would he seen that infusion in the teapot 
resulted in the iactease of the insoluble mttar by nearly 
30 per cent, while the gum and tannin were much re- 
duced in amount. Generally the exhausted leaves were 

rt-dricd and made up with gum, which gave them a 
peculiar glossy appearance, and was detected by excess 
on analysis. From a tabic which he had prepared of 
thirteen different analyses, he gave several instances of , 
adulteration. In one case he was alti acted by a table 
in a window, *' Try our fine rou^h, tiavourei!, thick. | 
sappv, .Mof.ing Conitou at 2?. a lb." 'I'hc specimen, ' 
when examined, was found to contain catechu, starch, 
m;ignesia, metallic iron, graphite, sand, &C. He had 
also found sloe leaves presenting; a clo^e resemblance to 
green lea in every respe<5t. An inspection of the speci- 
mens analysed showed that genuine green teas were 
richer in tannin than black teas in about the proportion 
of two to three. This was no doubt due to the partial 
omidation and destruAion of the tannin during the process 
of feraientation to which black tea. is sabjeSed in 
the pioeeia of m.-)nufaaure. Whether the acknowledged 
anpcrior itrengtii of green ten «M dan to the laifcr per- 
centage of tanoin present in It, he tvas not piepaiM to 
say. The determination of thelne be had made did not 
account for the difference, and most anahiU bad found 
more theine in black than in green tea. The InAlsIOQ of 
f;reen tea was not nearly so strong in colour as that of 
black tea, though it was half as strem^j again in tannin, so 
that the depth of colour could not be regarded as a proof 
of Strength, though generally so considered. If a solution 
of carbonate of sodium be added to a weak infusion of tea 
(strained awav from the leaves) a considerable darkeninj? 
was observed, though certainly tl;e infusion could become 
no Stronger. Thoroughly extracted tea leaves yield a brown 
liquid when treated with carbonate of sodium solution. 
These fads quite explained why careful housewives had a 
fancy for putting soda in the teapot, the infusion becoming 
sen«iibly darker by the addition, to say nothing of tlie extra 
colouring matter from the leaves. Apart from its softening 
•fisA on th« water (the advantage of which h« thought was 
4Mllftd)*<lMKCwMbnn9ffOPdi«aMB Ibriti 



In the mcthodg he bad used for detefiing facing and 
colouring there was not much that was new. On treating 
the tea with w.-irm water the colours and facings cameofi; 
and on straining off the leaves and leaving. the liquid at 
rest, they gradually settled to the bottom. If prussian 
blue or indigo were present the sediment generally bad • 
bluish or greenish colour, and the tests for theiejj^raaita 
must be tried accordingly. Magnesia was often present 
both in the fiee state and as insoluble silicate. This latter 
facing he had found on several occasions lately on green 
teas of peculiarly smooth appearance and slippery fed. It 
waa delated by heating the aedinent with hot hydro* 
chloric acid, and then with aolution of caustic soda. The 
residue was Ignited and fused with alkaline carbonate, 
the first prodnek dissolved la add, evaporated to dryness, 
re-dissolved in weak acid, the solution treated with ammonia 
and oxalate of ammonia, the precipitate filtered off, and the 
clear liquid tested in magnesium, in the usual way, by 
phosphate of sodium, when an abundant precipitate was 
obtained, proving the presence of magnesium as silicate. 

The PRrsiP?!!<T observed that the Adulteration Atfl would 
no doubt liave tl'.e efft-ct of increasing the number of c hemists 
in England, and iuch que«iioiii as that of the adulteration 
of tea would day by day become more important. He 
wished that a great many of the analysts appointed under 
the Adt would follow Mr. Allen's very good example, and 
bring to the Association the results of their experiments. 
Mr. Allen had worked out the caseof tea very thoroughly, 
and at the same time he had shown some of the pitfalls 
into which cbemiata were pretty sure to tumble sooner or 
later. There was a great deal to be done in these tnttiiup 
for adnlteraition, and to make thn AA la any way naetal 
the teetiiqis mvst be carried out in a auwt uwcwigli waA 
accurate w^. He only wished all pnbfic analysts were 
as carefol as Mr. Allen. 

Mr. Ca!L asked Mr. Allen whether he bad made any 

analysis of the ash of the lea plant ? 

Mr. ALLbN said he had not; but that the ash should not 
exceed more than 5 percent. Many of the thtOfS OSOd 
for adulterating tea had more. 

Mr. C.ML said he had made analyses, and found a good 
deal of manganese in the tea. He desired to know whether 
that was used for colouring, or whether it was got oat of 
tlie soil by the growth of the plant. It might be used as a 
colouring in preference to prussian blue. 

Mr. Allen said that manganese was understood to be 
one of the constituents of th.e ash of the tea ; and addfd 
that he thought foreign leaves might be more easily 
deteded by skeletonising the leave* than by simply pnttinf 
them under the microscope. 

"Specific Gravily Bottlt for Liquids Sponlantously In- 
flammablt in contact with Air," by Alkked Tkiur. 

The bottle usually employed for sp. gr. determinations 
of liquids consists, essentially, of a light flask provided 
with a perforated stopper. Uy means of this arrangement 
sufficiently accurate results can be readily obtained when 
the liquid is not very volatile or violently aOed upon by 
the air. 

To meet the requirements of volatile UqnidSf Rqtnanlt 
employed a tla«k having a solid in place of a perfeoMed 
stopper, and a neck 'somewhat longer and narrower than 
the old lima. The liquid is poured up to a mark made o.a 
the neck, and the water value being known, the specific 
gravity it fonnd. It is obviova that by this OMtbod km 
by evaporation or espancioo during wei^ng ia pravnatod. 
For liquids, however, which are violently decoropoeed If 
the air, especially when with formation of thick doadsy 
c.t;., the zinc compounds of the lower members of tbn 
aicohol radicals, this plan, from the pradical impossibility 
of adjusting with accuracy to the given work and the 
required tempemtoic, Is oot SO satisfaaoiy as ut^t bo 
desired. 

To meet liquids of this class I have devised the follow- 
ing improvement upon Kegnault's bottle : — The neck iso{ 
an ana boia aapoasibk^ and divided lata an 
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parti at can be conveniently read. The bottle (made by 
Cetti) aAnally employed, which answered perfeAly, has a 
capacity of 2*6 c.c, the neck being 
about 3 m.m. internal diameter and 
13 long, divided into i m.m. Just 
beyond the graduations the neck 
is widened somewhat for the stopper 
aod fof {NMirinf in the liquid. 

When oiu» the water values have 
hee ndete nwiiicd fee etch divltriea on 
the nedc, it will he seen that it is 
only necesiafy to fill the bottle so 
that the snrface of the liquid shall 
fall within the ranj;c of tht fjradua- 
tions. Another aiivantAge is that 
the contents cm be raised or lowered 
to the norn.al tenii eraturc, and the 
volume rc3(i oiT, without addition or 
subtradion of hquiJ. 

The I m.m. tlivisionH of water 
weighed 5 millipnns. As it is easy 
to read to a half of one of these 
divisions, and, with care, to a quarter, 
the error need not be more than the weight of liquid eoual 
to one or two milligrms. of water. A pipette with a 
capillary tube will be found convenient for introducing the 
liquid, and of course the opefMion of filling liquids of the 
dMfaAer of zine-etbyl should be done in ahtence, at far 
as possible, of free oxygen. 
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COPPER IN FEATHERS. 

To the Editor cf Vu dumUal News. 
Sir, — In connexion with a letter published in your iast 
number, the following obscrv.itions, made three or four 
years ago, may interest some cf your readers : — 

We kept at that time two Australian love-birds of the 
variety called Melopuitiuus undulatus, small parrokects, 
with grass-grten plumage. The birds were often allowed 
to fly about the room, and I observed th.it they preferred 
brass fittings to any other perch, and that they used to 
ftit and peck at the brass-work. On asking an Australian 
friend as to the habits of these birds, he told me that they 
abound chiefly in the distridls where copper is found. 

These fads, and the recolleAion of Mr. Church's dis- 
covery of copper in the red feathers of the turaco, led me 
to examine tome of the feathers which these birds had 
let fall in flying about. 

I colleAed seven or eight of the feathers, burnt them, 
ind ex traded the residual ash with nitric acid. On 
nddin| solution of potassium finto^anide to the filtrate* 
m disunA praeipitate of the colour of copper feno* 
qranlde (brmed. 

The cage in which the birds lived was of iron, not 
brass, wire; and as we had already had ihem mure than 
nyear, and they were in the habit of fre(|t:ently w.Tshing 
themselves, it seems certain that the copper found in the 
ash existed naturally in the feathers. 

Probably a ^jreen pif^ment, ana!ogo«<( to Mr. Church's 
tnracin, of which copper is a constituent element, may 
be extracted from these feathers. My attention having 
been recalled lo tlie subjecft by your correspondent's 
letter, I propose to examine it further.— I am, &c., 

SviMny Lvpton/' 

Christ Cbutcb, Okfgrd, 



MANUFACTURE OP OAS. 

7o th* SdUm oftkt ChtmiMl Nmi. 
8llii---Iam mamifaAuring gas upon my patent system of 
carDoiddaib which la done by passing the hydraartont 



over incandescent coke, therefore making more pitch than 
tar. The gas and pitch come into cnntaA with water as 
thev leave the retort ; the result is that a green and a 
yellow-green colour is washed out of the pitch (which I 
take to be anthracen), the colour varying according to the 
quality of coal carbonised, when, after long exposere to 
light, it becomes blacit (osidised), which resembles the 
sediment of black ink. Would you or any subscriber say 
if it is worth colkding f—l am, ftc.t 

A. Mm-ak. 

DemlHcs, Oft. n, ttn. 

NEW VOLUMETRIC ASSAY OF IRON. 

To the Editor of ihe Chemical Neu<s. 
Sir, — Many chemists will sympathise with Captain Ross 
in his protest against the shortcomings of discoverer* (?) 
who publish as new faAs processes so long since made 
public ; but, with reference to Ihe special grievance of the 
gallant captain, if he takes the trouble to lefci to his letter 
to the Chemical News, vol. <vii., p. 23, he will see that, 
although he therein suggested the idea that ferric lalpho* 
cyanide might be used as an indicator in the weU-known 
process of determining the combined add in a metallic 
salt (such as a per<salt of iron) by means of a standard 
alkaline solution, he yet had not at that lime carried o«t 
his idea to a pra^ial result ; and, moreover, that be took 
no account of the fad that all free acid most be abiett. 
Now M. Cbarpentier, whom Captain Ross accuses of 
injustice, has at any rate these merits — that he madeths 
process work (more or less accurately), and that he took 
-cognisance of that latter very material circumstance. 

In the letter referred to. Captain Koss sohcKcd the 
opinion of chemist* on his ideal process ; in ansv^ cr ta 
his request, I pointed out — I irstly, that the process, as 
sHffjjested by him, would give inaccurate resulis. from the 
nei:efsary presence of free acid; secondly, that 1! i» 
impo^:«ible to estimate accurately the amount of tree acid 
in such in solution by the ordinary volumet:;c processes; 
and, thirdly, that the decolorisation of ferric sulphocyacide 
(and a,Uo of ferric ftrrocyanide) is a less sharp terminal 
rea^ion than the change of colour in certain vegetable 
colouring matters. It may therefore be inferred (as is 
proved by a^uai experiment} that the Roes-Cbarpcstier 
process is less conveaientiaprafticethanthotelnerdiflatj 
uie.^ — am, Ac, 

C. R. A. Wriost, D.Sc. 
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Vn^tr tUt ktaiiHg mill bi found an rncycloptedit U$t • 

thfmtcal l>aptTS fut>!hht,l r-bn^id liunti^ l>ie fillf w4ik, 

Tht two katf-ytarif nsiumtt «J the Cksmical Nbws, »<'^ 
M/ir copiout indtcn, will, ttit^gw^^ar «f«i«e/Mt IV *• 
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Comptes Rendus HebdymaJaires des Secncfs de I'AcadtmU 
</<•« Sciences, September 22, 1873. 
On Corallin.— M.Commaille.-^:oralIin is obtained at 
temperatures which may vary from 115* to 150% at the 
latter temperature the yield is more considerable and the 
operation more rapid. The quantity of oxalic acid 
recommended by authors is far too high. Corallin does 
not give definite metallic salts, bet merely cotoand Isfces. 
Yellow corallin to not aa addi fbr it doen not sapsl 
carbonic ncid from lia CMnM«ttionfl» and doet not fom 
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definite compoandtwith bases. The name of rosolic acid 
applied to it ii qnitt incorrtA. R«d coraliin does not 
contain nitrogen, md cannot Ibeicfere be an amide of the 

red variety, 

Thermal Researches on the Condensation of Gases 
by Solid Bodies (Cortinued) ; Absorption of Hydro- 
gen by Platinum Black.— M. Favre. — When hydrogen 
is broujjht in successive portions into contafl with 
plattnum-biack up to iaturaiion, the bc.it liberated is not 
constant for equal weights of gas absorbtd, as in tlie case 
with palladium. Thuo, in condensation of ordinary 
gaseous hydrogen by platinum, the first experiment gave 
23,075 calories; the fourth, 13,528. Hydrogen condensed 
by palladium teems to be distributed in a uniform way 
thnughoot the metal, forming with it a true alloy ; 
wbenaa hydrogen condensed by platinum-blaelt ii 
appaiently diatnbatad like carbonic acid or ammonia 
fixed by wood-diarcoal, i^., fomuag layera less and less 
deme, fiom the surface of the metal iowafda. It ia a 
plwBonenon of tapuiary ajfinity. It ifl likely that« at in 
the case of sulphurous acid and protoxide of ajtiogen 
condensed by wood'Charcoal, the neat liberated exceeds 
the latent heat of liquefadion of the gas. The author 
next considers what occurs in the eledlrolysis of sulphuric 
.1:1 witli a couple of ;;inc antl palladium (Expt. I.), 
li.-i one of zinc and palladium (I£xpt. II,). In the former 
case t!:e gas is fixed in the aiflive state by the palladium 
at the moment of leaving, the liquid and the cj<x)0 calories 
or so liberated in fixation are the th.ermic expression of 
the Londi-nsation ; in which the gas has passed to the 
jrti'jd" without ceasing on that account to be adivc. 
In the case of zinc and platinum, however (Kxpt. II. I, the 
adivc hydroj;en, issuing in the slate of a true explosive 
substance, undergoes an ailotropic modification, and is 
transformed into ordinary and liquid hydrogen. In this 
transformation, notwithstanding absorption of heat 
through paiaage of the hydrogen, thus formed from the 
liquid to the gaseous state, the calorimeter shows about 
4600 calories. Recurring to the condensation of ordinary 
gaseous hydrogen by platinum, it appears that the hydro- 

Sn adlve and liquid (<.^., existing in the liquid componnd 
im which it is separated), which liberatea aboiU 4600 
caloriet in passing to the ordinary gaseous state, and about 
90.700 calories in beine fixed by platinam-black after 
dUt transformation, would liberate about 25,300 calories 
if it did not undergo a transformation before its condensa- 
tion by platinum, at the surface of which it ceased to be 
in the active state, .•\iioiher conclusion is th.it the ailive 
and liquid hydrogen, which liberates only about 
9000 calories, in being fixed dircftly by the palladium 
(Expt. I.) imist ncccstiarily, remaining; aftivc, conFtitutu 
with this metal a true explosive alloy, susceptible of 
libfrating about 1.^,000 calories by decomposition into 
palladmni and ordinary hydroges, supposed ill the solid 
state. From these and other thermal phenomena studied 
it seems well established that the hydrogen entering into 
the formation of acids is in the adive state, and M. Favre 
thinks the same maybe said of the hydrogen in water. 
The thermal phenomenon of tlie formation of water, and 
that of its dccompoiilicin are not, he remarks, so simple as 
Bif^t at first be supposed. Starting with the constituents 
>f water, taken in the ordinary state, the quantity of heat 
shown Ij tba calorimeter is the adgebraic sum of the 
numben fmatshed by tho Ibllowlng phcnomciia:— 
(1) Paatacn of hydrogen and of onygen, oedinary and 
gaseous, to the aAive and altosaacetia state; (a) com- 
hiaatum of these elements thus modified; (3) paasage of 
water vapour to the liquid state. 

Some Peculiarities Relative to the Winged Form 
of Phylloxera, as Regards Propagation of the Insets. 

Cornu 1 he author arrives at the condnaion that 
the winged iadividoals of Phylhxtra vatUitrix are much 
numefona tbao has hitherto been thought: 
gaodftag!ilawiap(asthe Vhylloiura 
fwith the aid of wind may be canM 



more 



tluttbeyosathdt 
fMmttalaodoM), 



a considerable distance. The observation haAUl important 
btarini; on the choice of remedies. 

The Most Suitable Time to Apply Submeraion to 
Vinea Tainted by Pi^Uoxeim.— M. Fancon.— Tb« 
author states objeAions to sobmeraioo in either ^>ring or 

summer. 

Integration of Equation with Partial Derivatives 
for Isostatic Cylinders Produced within a Mast Sttb* 
je<fled to Strong Pressures.— M. Boussinesc]. 

Movement of an Elastic Wire, one Extremity of 
which is Animated by a Vibratory Movement.— 
Second note by M. Mercadier. — An eighth law is added 
for the normal vibratory State, vir., that for different wires 
of the same seAion the normal nodal distances are propor- 
tional to the fourth roots of the quotients of the 
coefficicnta of claaticity divided Inr the density. Coming 
to the cfawrsMl vibcatocy ttate* tbe author deacribea the 
phenooieoa obutned on short eniag the wire, millimetre by 
millimetre, beginning with the normal state. The vlbrai- 
tions become curvilinear, and this amplitude increases, 
while that of the diapason diottnishes, and may even 
become nil. On further shortening the same phenomena 
are reproduced, but in reverse order; till the normal state 
recurs, the vibrations of the wire becoming plane. The 
author constructed two curves, having for abscissae the 
lengths of wire, and for ordmates of the one the amplitudes 
of the free extremity of the wire; for those of the other 
the amplitudes of the diapason. The following laws arc 
deduced (9I Thelengthsof wire for which the amplitude 
of the free end is minimum and equal to that of th- 
diapason are, commencing with the shortest, in arith- 
metical profession, the ratio of which is precisely the 
normal nodu distance of the wire. (10) The lecgtbs of 
wire corresponding to the points of complete extinAion of 
the diapason are also, commencing with the shortest, in 
this arithmetical progression, (iij Each of the points 
corresponding to minmnm amplitude of the wire is very 
nearly at equal distance from the two points of extindion 
of the diapaiob, between which it is comprised. The fore- 
going rtaaaieh has a praaical bearing on the queatton, 
viz., what length to give a style fixed to the etvd of a . 
vibrating body (tuning-Mrk,#.|r*)«*o***obavet]MgrMteat 
amplitude possible withont altering thevibratoiypciiodof 
the diapason. The abmnnal vibratoty state moat 
evidently be avoided. 

Proportion of Carbonic Acid in Atmospheric Air; 
Variation of this Proportion with the Altitude. — 
M. Truchot. — The observations were made almost daily 
during July and August at Clermont Ferrand. The 
method consisted in passing the aU into baryta water 
previously titrated, then allowing deporition of the car- 
bonate formed, then titrating anew the limpid supernatant 
liquor, a known quantity of which was separated with a 
pipette. The numbns obtained show— (i) That the pro- 
portion of COjisalittlegEeater during the night than during 
the day (as was prefionsly obectvcd 1^ De Sausaure and 
Boussingault). (a) That the proportion is not aenaiUy 
higher in the town than in the country. (3) That in the 
neighbourhood of plants with green leaves in full vegeta- 
tion the proportion of COj varies considerably according 
as these green parts are illuminated by the sun, or are in 
shade, or quite in darkness ; this agrees with a well-known 
fadt in vegetable physiology, n) That, on a general 
average, the proportion is 4 09 vols, per 10,000 vols, of air, 
which closely agrees with the numbers obtained by 
Dc Saussure (4-15) ; Thenard and Boussingault (4 ) ; and 
Vcrver (4'2I ; but is much higher than those of (icrman 
observers, Scliulfe (2"9), and Henncberg [yi] at Roiilock 
and Weendc. To ascertain the influence of height, 
determinations were made simultaneously at Clermont 
Ferrand, 395 metres above the sea; at the top of 
Puy du Ddme, 1446 metres; and at the top of Lancy, 
1884 metres. The respeAive numbers were 3-13 vols. 
10,000 of air), a-03, and 172 ; abowing a marked . 
with th« height. This iaMtraipriring when on* 
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considers that, on the otje hand, it is at tlie surface ihnt 
COi is produced; and, on the oilier, that it is considerably 
lieavier than air. 

Obaervatimi, on the Night of Sept. ao, of a 
Bolide wbich left behind an Incandeaeent Train.— M. 
CJiapetas. — The train, observed through a telescope, pre- 
sented a remarkable undalation. It continued ten minutes 

after the complete dlsappi-arancc of the rm-tcnr, havinf; 
the Kame dire^flion. Tlicii, b:jcoji^irg niore compact and 
brilliant, it !i\i(ML-iilv took the dinc'lifjn of llit- wind, 
N.W. to S.E. (being originally N.N.W. to S.S.E.). A 
vciy thicic mitt covered Paris immediately afterwarda. 

Let Mondn, Jttvue HtMomadain in Sn*ncts, par L'Abbe 
Motgno, Tome xxxii., No. 5, OtSober 2, 1873. 

Transparent Paper. — The paper is soaked in the fol- 
lowing composition — Linseed od, boilLd and bitachcrf, 
■?n kilos. ; lead turnings, I kilo. ; oxidL- of /inc. 5 kdos ; 
\'cnice turpentine, } kilo. The whole is n-.ixed and boiled 
for eight hours; after cooling it it stirred, and the following 
inf^redients ad^d :— While copal, 5 kiloa. ; and aandarac, 
i Icilo. 

Pofaonooi Nature of Cobalt.— According to Siegen 
the nitrate and chloride of cobalt rank among poisons, 
I centigrm. of either of these proved fatal to a frog in 

half-an-l'.our ; 3 dccigrms. killed a strong ratbit in three 
hours. Tlie poison afts direAly upon the n'.us,clcs of the 
heart. 

Indelible Ink. — Eisner takes equal parts of copperas 
and Vermillion, powders, sifts, and grind! with linseed oil; 
the whole is finally pressed through linen. The thick 
paate can be applied for writing and for ptiatiDg 00 wool 
or calico. It reaiala bleaching. 

Aamu SeUniifUjue dc /,? Fr.vwi < f dt VBinrngtr^ 

September 12, 1S73. 

Meetingof the French Association forthe Advance- 
ment of Science at Lyon. — Chemical Section, 
August 25. — Ch. Blondeaa — proceeding on the theoretic 
idea that s<if;ar introduced into the aniiMl organism can 
be transformed into alcohol and carbonic acid by the 
a^ion of the blood globules playing the part of a ferment 
— brought blood and glucose into conta^ and obtained 
alcohol, the nature of which he verified by taste; smell, 
and by its readtion with the permanganate of potassa. 
Hence be inferatbat there occur in the system phenomena 
of fermentation calcniated to split up sugar into alcohol 
and carbonic add. The fermentation of eogar under the 
influence of blood haa been confirmed by M. Btehamp. 

M. Balard remarked that the charaderistics adduced 
by M. Blondeau were insufficient to prove the presence of 
alcohol. 

M. Wurt^ pointed out tliat tlie procedure of G.ty- 
Lussac (repeated distillation over carbon.itc of potassal 
rendered it practicable to isolate very small quanlitic* of 
alcohol, and that the presence of this body could be 
demonstrated by transforn.in'^' it into iodide of ethyl. 

M. Friedel gave a summary of the rcse.irches \vi,ich he 
had carried on in concert with M. Silva on pinacon. 
CeHnOj, obtained by the hydrogenation of aceton. He 
explained the most advantageous method of preparing 
pinacon, and described the adion of perchloride of phos- 
phorus tipon this compound. Perchloride of phosphorus 
aAs upon pinacon. a tertiary glycol, not by forming the 
normal chloride C6H|sCl 2, but a chloride. C6H|iCI. repre- 
senting the normal chSoride, less a molecule of hydrochloric 
acid. At the same time the perchloride cxerit a 
chlofiniung afiion upon CeHtiCI, producing in the same 
teaaionaerystalUoe body,C<HioCla. These two chlorides, 
CsHiiCI and CeHMCIt, are not aaturated,.as they can fix 
a atoms of bromine yieMnKtespeAivelrCelliiClBr] and 
CfiHioCltBrj. To obtain the normal chloride, CeHijClj. 
. it ia necessary to have recourse to the less violent adion 
«f oxycbloride of phosphorus upon pinacon, or to that of 



the perchloride of phosphorus upon pinacolin, CeHtjO. 
The cMoiide, Ct,H,iCr, crystallises and is identical with 
the bichloratcd di-isopropyl described by M. Silva. 

MM. Friedel and Silva have also studied the adion of 
nascent hydrogen, and that of Okidising agents upoa 
pinacolin. By nydrogenation two comptNioda areobtainedi 
a cryaullised body lesnlting fifom the '^•tioa ei 
2 atoms of hydrogen npon a moleeuica of pinacolio, and 
containing CtaHaeO^, and pinacolic alcohol, CeRifO. 
Of this alcohol the authors have prepared the iodide, the 
acetate, and the hencoate. On oxidation it reproduces 
the pinacolin. The oxidation of pinaccdine gives rise 
to pivalic acid, C^HioOj, isomeric with valerianic acid, 
crystalline, and fusible at yr. This acid appearaidciltical 
with the trimcil-.yl acetic acid of Boutlerow. 

M. D. Tomasi has been occupied with the action of the 
chloride of chloracetyl upon various primar)' monamines 
of ti e aromatic series. He has obtained chlnracetanilide, 
Cf.H5N" IlCjJfjClO, chloracetyl toluidin, and chloracetyl- 
naplithylaniin. He described aUo chloracctyl-urea. 

Ch. Kisler gave a summary of the most recent analytical 
applications of the hydrosulpliite of soda. 

MM. Schutzenberger and Risier have applied the 
reducing power of this salt to determine oxygen dissolved 
in water and in blood. M. Risier described the apparaltis 
employed in these determinations. 

Mm. Schiitaenberger and Quinquand have applied 
the same reaftioo to study the respiration of sub- 
merged aquatic vegetation, and to aacetuia the adioa of 
beer-yeast upon disadved Oiiygen. 

SaastoM or Avovtr tytb. 

M. A. Ilennlnger has studied the reducinj; aAloa of 
formic acid upon alcohols of different atomicities. 

M. WurtZ, having; ubtatned the normal density of the 
perchloride of phosphorus b) allowing it to diflu&e ir. one 
of its produifts of dissociation, the protochloride of phos- 
phorus, attempted to find the normal density of the 
h ydrni. hlorate of ammonia by an analogous procedure. 
He cau&ed this salt to iliffiise in hydrochloric gas, but sal- 
ammoniac \olatiIise.- at a very 'devated tempctaiure, st 
which it becomes entirely dissociated in spite of the pre- 
sence of hydrochloric gas. The density yielded by experi- 
ment in these conditions corresponds to four volumes of 
vapour, that is, to a complete dlaiociation of the salt into 
hydrochi ric acid and into ammonia. M. Wurts called 
attention to the gencfalityof the phenonieaa baowo m 
dissociation. 

M. G. Loremoine described the tranafonnatloa of while 
[>bospbonia into the red state, and the cnrvea of ditseeto- 
tion of hydriodic acid. 

M. Ribaa explained bla tatefeating feiearchei oa tte 
terebtc carbides, and the isomerism of their hydiochlontcf. 

M. Gourdon, of Lyon, described some novel fads which 
he had observed in the adion of acids upon zinc covered 
with certain metals. Zinc pi ir^: ;d into dilute solutions 
of sulpliuric, hydrochloric, and acetic acids is attacked 
only nt tlie points where other metals are present. The 
I me'.als u hicli produce thii» phenomenon with ino^it initnsity 
T;e cobah, platinum, nickel, and iron. Amnior. jcil 
chloride of cobalt renders it possible to perforate /mc with 
water containing only i-ro, 000th part of sulphur c 
M. Gourdon applies these results to various procedarti 
for engraving. By writing dircdiy upon zinc with different 
metallic inks, making use of the most adive. containing 
salts of cobalt for the blacltMt parts, and passing it then 
into acidulated water, an engraved plate is obtained. To 
reproduce leaves or plants they are soaked in solutions of 
metallic salts, and applied to the zinc, which is thee 
treated with weak acid. The author has discovered s 
new kind of heliographic engraving by transferring the 
Stiver from an ordinary photographic proof upon the siD<> 
which can be attacked nr the acMa in the paita when the 
silver has been dcpositod, 

M. Vidal daicfibcd hie pvocaaa of polyehranle fheta* 
graphy. 
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M. Vienon has prepaied jnaDoitan by mixing mannit 
with half itM weight u conoeBtralcd ■ulpburic acid, and 
beeping the mjxtiire at 135* for two hoyn. Maonitan 
turns tkc plane of polariiation to the right, and doea not 
yieidi mannit even on boiling with hatyta water for an 
hoar. If mannit ia heated to 280* with a little water a 
body IB obtained which appears to be msnnitan, but 
which turns the plane of polarisation to the left, and 
yields mannit on boiling with water. 

W. \'if;non has likcuis-e e.\,im-.in.'d the atTlion of sodium 
ainalgatii upon ainmaniiital baits, and determined the 
corJitions under which the greatest quauiity of the 
ammoniurct of mercury is prod uc til. Thu !iodium 
amalgams are less efilcacious the more sodium tfity 
contain. With nitrate of ammonitim sodium anialj;am 
does not yiild an ammonium amalgiiin. 'J liere ;s a brisk 
eiTervescer-.ce due to tlie eJcapc of nitro^i n. In f.iti if 
nitrate of potassa is treated with f.od;u:i> atnalt^ain, 
nitrogen is evolved, and nitrite of potassium fom ed. 
As sodium amalgam does not a.(i upon the compouiui 
ammonias, M. Vigaon proposes the use of this amalgam 
to dete^ the presence 01 ordinary ammoniacal salts ia the 
salti of the compound ammonias. 

M. Grijner has been engaged with measuring the 

anantity of beat needful to cffcdl the fusion of cast-iroo 
ags, dross, and steel, m order to compare the beat pro- 
doeed in Uast-furnacea with the heat utilised. He finds 
that cast<jno melts at from 1579* to 1462*. Bestemer 
•tecl metta at idoa^. 

Sfsston cr AvcrsT 28x11. 

M. Masson, of Lyon, exhibited various specimens of 
veterinary medicines. 

M- Ptrrct exhibited h ydrochlorate of t:imctliyl.imin 
obtained from iicirint;-brinc, anthracrn, vali-ti.inale of 
quinine obtained by the double deconiposit:on of sulpl.aie 
Ofaninine and valerianate of baryta, slif^hily basic. 

M. Jacqucmin's paper " On the Analytic ami 1 oxico- 
logical Detedlion of Phenic Acid "was read. The reaiftion 
upon which the author's method depends is the blue 
colouration produced by hypochlorite of soda in a mixture 
of phenol and anilin. It was remarltcd fay several members 
that anilin alone gives a blue reaAion with alhaline hypo- 
chlorites. 

M. Mac< sent ia a memoir on the eziMence of germ 
ferments in living organisms. He maintains that germ 
icimeats may exist for a time in the otganism in a passive 
tttte. 

No. 13. 

Photometry of Absorption Spe<flra, and its Applica- 
tion to Quantitative Chemical Aoalysis.— Ch.Vierordi. 
—Tins paper.tnflitatedfrom the German, is not aaited for 
abstra^ion. 

No. If. 

This oamber omklain no cbemlcal maUer. 



Rtimann's Ftlrber ZtUting, No. 33, 1873. 

This number contains receipts for green, crini^rin, ar.d 
yellow on shoddy, and ponceau on cloth, and fur blue and 
brown on silk. 

In reviewing the Vienna Exhibtion, the beautiful sngar- 
pf-lead and yellow prussiate in the Austrian department 
are spoken of as far surpassing any similar articles from 
the German Empire. Joseph Nowak, of Prague, exhibits 
atarch in ail preparations, flavin, and lake colours, 
especially a cochineal ponceau, and a fustte l»lte ready for 
dIteA application in calico, and woollen-printing. It is 
Kmarkable that Austria has not a single manofadnreof 
anilin and anilin colours ; this is ascribed, in part, to the 
faA that lignite is almost exclusively used in the Austrian 
gas-works, the tar being consequently very poor in bi n/ol. 
The Au«itrian printed calicos, especially those of Fran/ 
LcitiTiii of Cosniaiioi-i Jlit:.!: : i: iiult i' ation, as 

sito thv turkey reds. There is a hoc di&play of gauze 



printed with woollen dust; tbndcsignff are printed upon 
the goods In starch-paste mixed with gvm, and the dust 
of cMourcd wool applied, which adheres only to the moist 
parts ; rich and novel efleAs are prodnced by this s^le, 
which is much admired for ball costumes. 

1 he editor gives also receipts for black and brown on 
plush ; for a salmon on wool and woollen yarns ; for a 

light scarlet t'n tlie same rnater::ils, remarkable for the 
tola', absei'.ce of oxalic acid, tlio u ares being, to 100 lbs. of 
wool — 3 lbs. of tin crystals. 3 lbs. ot' tin-compOSition (per- 

chloride), 3 lbs. o[ tait.ir, an I * ■;b. of cochineal, further 
is a medium bluc-^'n-t n on v. ' Killcn cloth, and three 
receipts for priming greens on calico. 

No. 34, 1S73. 

An eztraA of snmae is now in great request. It la pre- 
pared liy exhausting the ware with water, and Camvl 
concentration in a steam-bath, generally with the aid of 

the vacuum-pan. It is sold as a thick syrup, of a pure 
astringent taste, without the slightest acidity. This 
permanence is ascribed to the liit;h concentration which 
appears to hinder the transformation into (j.illic atid. 

In thie I rcnch depnrtment we find a sf lendid assortment 
of anilin ciduurp. NottworlJiy is a corallin, said to be 
able tn bear t li aring Cflrijfijyr^ at a boiling temperature. 
The dye extradls of Coes, and the natural alizarin and 
purpurin, orcin and orcein, of HeUsonier also deserve 
mention. 

The in&lruAions for dyeing and finishing plush are con- 
tinued. There is a receipt for Bordeaux— cherry- 
brown on vfoeif and a pofcelaiu'-white on the lame 

material. 

The announcement appears of an international ecbIU< 
tion of textile mannfaftures, la take place in Berlin. 

For a black on cottoo-weol, tne goods are to be 
boiled for three honrt in Ingwood Vquor (30 lbl<to 100 Iha. 
of cotton) ; worked in a coM bath of 15 Ins. of chromate 
of potash and 10 lbs. of blue vitriol for an hour ; put back 
into the old extraa bath, cooled down to6o»R. (t=i67*F.}, 
in which 10 lbs. of soda-ash have been dissolved ; worked 
for two hours, and saddened with 10 lbs. of copperas. A 
l)r. Kiehntycr recoir.rnei.iU the use of acetate of iron, made 
b)' the di:e(!t aCiion (jl'cnule pyrolipncpu-s acid upon scrap- 
iron |;:er.eral in this counliy i, in iTcCerence to the kind 
maiie bv dojhio decomposition ol copperas and SUgar-of- 
lead. He points out the ('.veli-known I value of the tarry 
impurities in pre\entinii peroxidation of ihr iron. He 
explains the addition of arsenious acid to b!,tck liqi;or as 
calculated to exert a similar a(5lion. He concludes with 
the strange statement that acetate of iron at 20 Baume 
is chiefly used in wooUen dye-works for dyeing a black, the 
tarry nuMm ahtperating as a btaek-djnng ingntUtnt I 



Annaltn der Clumlc uiu! Phnrmncie, band clxviii., heft 2 
and 3 (Neuc Kcdie, band xcii., heft 2 and 3), August 30, 
1873. 

On Ethyl- and Diethyl-Allylamin.— Albert Rinne. — 
The author finds that dicthyl-allylamin is isomeric with 
the etbyl-piperidin of Cahours, its boiling-point being as* 
lower. 

K -j:;::, of the Isomeric Cresols, with reference 
to ti.cu 0^u..rxencc in Coai-Tar. M . S. Southworth. 

— 1 tiC author li.is examin' d ir.eta . ortho , and para-cresol. 

Sorbic Acid.— E. Kachel and H- Iitiig. — (Second 
treatise).— An examination of sorbic tetrabromide, with its 
sodium, potassium, calcium, and zinc salts ; the decom- 

Eosiiion of the above salts by the a^ion of heat ; their 
ehavtoor with hydrogen; sorbic dibromide or dibrooH 
hydrosorbic acid and hydroaorbic acid. 

Processes in the Interior of the Non-Luminous 
Flame of the Bunsen Burner. — R. ISlochman. — A lengthy 
and exbaut,tive paper, illustrated with three plates,! 
occupying more than sixty closely-printed pages. 
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MISCELLANEOUS. 



Public Analysts.— Mr. Wentworlh L. Scott has lately 
been appninteJ Public Analyst, under the Adulteration of 
Food A(ft, for Derbyshire and Stafford, by the JuRtiCcs for 
the«e counties resped^ively. Mr. Charles H. Piesse has 
been ekaed to the office of Public Analjit (or the Suand 
distri«b 

Metropolitan Gas. — Dr. Lethcbv, the chief gas- 
examiner appointed by ihe Board of ^rade, has recently 
npcirtc;! to the Corporation of London and the Metro- 
politan Board of Works of the quality of the gas supplied 
by certain cjf the (jas Companies during the last three 
months, and from this it appears that tlic avfra^'c iilunii- 
nating power of the common pas has b( t r. as fulUiv. v: - 
Chartered Gas : at Beckton, 17 46 standard sperm c andles ; 
at Cannon Street, 16 5.S candles; at Friendl\' I'latc. Mile 
End, i-] zq candles. Imperial Gas: at Carlyle Square, 
17-51 candles ; at Camden Street, 16 78 candles ; at Gra- 
ham Koad, 16-51 candles. South Metropolitan Gas: at 
Hill Street, Peckham, 17*15 candles. The cannel Ras of 
the Chartered Company has averaeed ai'st cmdles at 
M illbank, and 21*16 candles at Ladbioke Ciro-.e. These 
results show that the illuminating power of the gas has 
been fully equal to the reqairemeots of the Ada of Par> 
liiment. With reapcA to imparity. Dr. Letheby rniorts 
that the gaa at all the tettiRg-placea hat contained less 
amnonia than ia prescribed by we referees, vis., s*5 grains 
per roo enblc feet of gas. The Chartered gas has been 
constantly free from sulphuretted hydrogen, but that of 
the Imperial Company and South Metropolitan Company 
has at times been charged with sulphuretted hydrogen, 
arising from accidental causes, created by the new rej^u- 
lations cnnccrning the proportion of sulphur permitted to 
be present in the (jas. The avrrage amounts of this im- 
purity has been as follows :— Chartered Gas: at Beckton, 
12-44 grains per 100 cnbic feet ; at Cannon Street, in the 
City, I2-02 grains ; ;u I riendly Place, Mile End, 1377 
grains; at Milibank, NN'estminster, 19-27 grains ; at Lad- 
broke Grove, Netting Hill, 177S grains. The Imperial 
Gas: at Carlyle Square, Chelsea, i.S-09 grains ; at Cam- 
den Street, Camden Town, 12 27 grains ; at Graham Road, 
Dalston, 17-60 grains. And the South Metropolitan Gas, 
as'87 grains. Dr. Letheby remarks that the proportion of 
aulphur in the South Metropolitan gas compared with 
that in the Chartered gas indicates a want of skill in the 
condoA of the opcmtioM, which ao doubt will be 
improved. 



HOTES AND QUERIES. 

pyeinc Black KM*~-CmSA any ef war readers lafanB nw hnv 
kMiidjredUacfc, erwhmlmiglitMaUa to gtt Ihe isfennatiea7— 

Sl'BSC 1118811. 

DeteAion of Petroleum Spirit in Coal Naphtha.— Will any cf 
our reader* Lindly inform mc of a rtliabit method for Ihe deicaion of 
petroleum tpiril when prcsrnl in coil naphtha ? It b«i(ig ofir n used 
as an aduttcrant alio, how can 1 duliofuiih between crude Scotch and 
Bnglisb napbthas?— E. J. U. 

Separation of Iron from Nickel and Cobalt.— Freteniu*. in 
his "Quantitative Analytia." rivc?. f jr the aeparation of iron from 
niclcl and cobalt and utror.); b.^ .1 nut hod which dcpcndi upon adding 
a aolutioD of ammonia carbonaie to the lulution until the solution haa 
lost its traniparcncy . Will vou kindly iaforra me, thnrach the medium 
•f your valuable paper, wheiner the carbonate used in Ini* method is 
a Mliitiaa ol ibe ordinary solid carbonate, or a solution of the solid 
made ncotral by ammonia?— A BtoiNNi*. 

Notei on the Utilisation of Sewage.— (From the "Report of 
the Main DrairiRe Committee for 1^64." vol. ^'ny). 

'3'3. (To Sir Charles l n\.) That would be til.jlj^fj tons per 
annum would it not ?— Yes. 

(Mr. Smith ) The sewage proper will take 4,702 bone'power to 
lift it iSo feci, that ii, allowing for friAion ; and lor dealing with the 
gross sewage it w ill take i9,ogi!i horsc-powcr. 

(Sir Charles Ku>.) That is. Watt's bOTSC-rowcr of U,ooo lbs. 
liitcd. 

I3«t. (Sir Charles Fox.) We have taken iBo feet as the average 

height to which the whole ■• wage nf I.ondnii wiil have tS hs lifled : 
that i», nf course. ti>o much (t-t some cascj, and too Utth Isrethers, 
but 00 an avcrafc «c tbink it will meet the wbole caac 



1407. (To Mr. Smith). You propose to construd), at filterj, frcia 
Soo to 1000 acres of osier t>eds through which you wisi pass Ibc •*« tee 
after it has left the other lands, in oeder fully to deprifc It of Mi 
delcteruiM and iniurious matters ; arc you uaceriaiD as to the alas •( 
ihete o<irr beds ?— Tha Laodoo Ws t erwoelw allow a tqtutt jmdi to 
a gallon of wiitcr per miantt,aiid I ihiak wahavanwrathiaM^MR 
yards per minute. 

(Sir Charles Fo«). The water that is used forthepiitpcui of irri- 
gation and fertilisation mu<t in a great measure find its way back ai:4n 
into ihr river ; but o-jr ofcjcft in, to t:d it of all its fcrlilikinK pr.>peTtir», 
.\nJ after it has bcrn appfird to the land to make use of it aRiin la the 
growth of oticrs; thai Is a very proAiable operalicn, an'i it will take 
the last fertilisine properties out of the water. 

1410. (To Mr. Smith). Has the osier any peculiar prortrty of dc- 
odoiisinc the watt r ' — We slw.iyi find oiicrs prrci|:<itating toagiatt 
dtpih in itaTch i f waiLr,.ind, if jnq kavc a sewer or a draill,iliS 
almost certain to be tilled with looia of willows or oner*. 

Mil. fTo the same). Then it is not peculiarly valuable as a 
deodorant?— Its p«culiirvalueisthatit(rawBin water; tbcaldcr woald 
l>e eqi:;illy s« good ss the osier. 

I Sir Chaiicn The oicr is of unasuailftapid cie*tk,aadts» 
scqucntlyrcquifcs more fcrttUtalion. 

MiG. (Te Mr. SnKb). Ittdreat the icwagt does aoi sink Into the 
land, does it?— t llitnic It will. The temperature cf ihe seware, 
according to Nfr Mechi, quite hi^h enough to thaw a hjrd f.-o^t lufS- 
licull) tu nultcn it. 

(Sir Cbaiica l-oz. I thought that the sewage would find its way 
badi to the TbaaMS, faei Mr. Mcchi tfeiaks OM, and Mr. taddk scums 
with Mm, 

I44I. 'To Sir Charlci Fo»). Then WYwld itol Ihe fertiliiing ruilrr 
c.f the itwaRe be in gttit dilution f— In oroinary stontl-water, t*ic 
fertilising quality of the water is rather greater than aBderordiBaiy 
cimmMaae«a,fnnB the faft of tha water waahiag out ibc depae hU — 
the toilom «f the sevrers. It so happens that ine first poriion of itie 
ttorm-water washc!) out tht greater portion of accurtmUii^n in ihe 
sewers, and that would pas» away on to the lands, and it •■■ 1 . be 

the latter portions of the storm-water, which are \-cty free front injuriost 
matter, which would go into the River ThanMS, aad that oaljr daiiag 
•ome of the summer storms. 

litf. (To Mr Smith*. Could yoti supp-ly the farmers by acsSIIK 
through the p pt ■ Ves. certainly, or by mt trr- 

1530. (To the samel. Do you propose to do ii through a gaagaf-* 
, Ve5. 

' i< }i. (To Sir Charles Fo«). Would not the gauge stop the Sowof 
the !t din^ent to a cnnitdcrahl^ extent " — No, there arc pltnty o? water* 
, metcri that would let any ['.im through without the ilit.-itcit 

\ diiti.ulit ; in fact, perhaps one ol the best is simply a screw bcautilsUy 
h jng, uhich the nuid turns round in passing through, and ngylaln 
I tl',1- i|u.iri!i!y with considerable nicety by the number of its revolalioal^ 
I wt. kIj are legittcrcd. 

:Ti I.Mr- Ellis), At page 36 of the l u'.t Rep'-rt nf the Stled 
Commiiiee un the Sewage of Towi», at question 776, Professor Wnr 
I is asked " Y'ou have made experiracola on the power of toils to abton 
I the manure cemtained in sewage ?— Vet. Will you inform the Co»- 
mitlee what were the reiults cbtiined by \ cu ' -The results genera.lj 
I were these .- — That in mh1» there re-idt-is a pnv^i r. which. previmislv to 
my rtamination!!, 1 believe was not recognised, to separatefrom liilsids 
Containing manure — containing ammonia, (or instanee, and poiId^ 
and ^ho^phoric acid, and magnesia, that is to say, all Ihe iirpoflsst 
elements "I manure, these elements; to separate them frnm water, not 
by mere liltration, because these things would pais thr .jgh a filter, 
but by the peculiar chemical attraction possessed by the ingrcdieatiof 
a fertile soil fur these liquids, so that if we were passing a lionidc* 
taining nianurial matters through a given quantity of toil, the water 
would pass through, and these matters would be retained and \'- 
the soil, I look upon this as a great arrangement and pfo* - ' 
Nature for the preservation of manuting principles from being waire4 
out of the soil by rains." 



PATENTS. 

ABRIDGMENTS OF PROVISIONAL AND COMPLBTB 

SPECIFICATIONS. 
An imfrovid mod* tfnAuimg mtlaUfrom thrir oret, and pmf}ti%t 
and rtfining the tame. Richard Werdermaon, civil engineer, Pnocn 
Street, Surrey, February 10. 1*73 —No, 474. My said irnent^pn 
relates to an improved mode cf applying electric currents in or.Vr-.j 
reduce metals direfily from Ihe ores with or without the otilinat} 
chemical aAioa of carboaaccoua otattar, and ia puriMng aad r ' ' ~ 
at the same time and by the same preccw the metal demr its 

lion from the ore. 

,1 n iiti/>roi'rJ motlt of itnil affiaratui for puri/ytngand nAmng mrttii 
and tiltv}i. Klchard' Werdermann, civu engineer, Pitncea Street, 
Surrey. February 10, 187}.— No. 476. My taid invention eoaaitla is 
an improved mode of tppl^rine electric eurrcntt to remove the DotiWt 
elements mixed or combiced with the metal or alloy, and to peiatl 
such noxious elements when required to be collected and purinedj it 
also consists in improved apparatus whereby the currents are CH» 
loally emplojred. 

A nrw or imf-rovtd tombotUion or taint to br tutdjor emling ovUl 
an J ether sut'ilnntei. \v alter Chidiock Nangle, Boll Point, reir 
Devonport, Dcv un l ebruary 11, iS^j.— No. 495. This composition 
or paint it composed of coal-tar, rosin, plaster of parts, dry red-lead. 
tpaaiab brown, and bejuolin. The roain is fini dissolved by beat. iIks 
mixed with the platter of parit; to these are added some tar, reddest, 
and Spanish brown, and when well mired the remainder of the tar as^ 
other inj;redicnls arc added, and the whcle boiled When cold, the 
benaotia ia added. Tbii paiat it partieoJarly recocniDendcd tor pre- 
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•cr«-ing iron, bat msy also be xpplied with advanUge ai a coatiof for 
Other metals and tuMlancei. 

improx^mtnU in tht maHH/aclurt of cUorint. Hcmy Deacon, alluli 
inanafaAiMcr. Apptctoa HeuM, Widnca, LadaaiMr. PilmHy 11. 

1S73. — No. JO). Tnit invention relatet to impro*emeatt«paa Deacoa'i 

chlorine r^' C'^".""' crnni«t« in mUinc the aflive lobslance or nub- 
stAnccTi cmj ] _>cd \vjii; t nt oc iticiic 5ul>slan^c% uf another clafts, which 
w hen UMd alone are inaAivc or iaerl.that is, do not poticss the power 
0I dcceoiPOsinK heated ttydnchloric acM (aa and air or ottjgtn in any 
maKiial ocgrer, but when niied with the aulphaia of copper, r«frrii 
j^ribus, matrriailv incrraie its attivity in lUa mpcA. SnIplMIe of 
aoda and sulphate of potash are tyfcaoi thiacint Of taaftiv* bot, so 
to say, acccleraiiag tubstaacet. 

tmprtnrmtuU m Iht mamiftMtim «f twkt, and in th* itpfgraim 
tmpioytii Ikirtin. Julea Sallenio, eora manuCiAurer, 14, Rue Pavce, 
Paris. February 11, 1^73 — No. 5015. The inventinn consists— First. 
In testing the cork by subijiiltmg il to a prcisure of 6 to 7 atmospheres 
in presence of pure or alcoholiscd water, in which cork of bad quality 
becomes spotted sod Mack} the soil porta of the corks hollow out, and the 
cork itself assumes an orral form, and loses its form if the cork isof bad 
qaality. Sec<>ndly. In forming; the ccirk« »f pieces of thin cork of Rcmd 
quality grouped gcthcr so that the frur.t of the Laik shall fi rm the 
circumlcrrnce of the cork, and the hard veins in supporting each other 
form a cork of equal elasticity throughout its diameter and very atntnc; 
and in atiachlns tbete pieces together by means of a solution of dry 
india-rubbffr before bring pressed loRcthcr, partly in cementing a due 
of cork for the bead of the cork. Th rdly. In formini; the corks of two 
pieces of cork back to back with a cement of india-rubber so as to leave 
the front outside. FotittUy; In covering the eorka of an infeiir^r 
qaality with a sheet cut from COtk of goodquality parallel to the hard 
layers of the back. 

An intprovai f ractii to !< rtn^!.r.rJ ui /'.r r'ljJiK/.n ,'yrc </ '•uinuriS, 
amd machinery or afparalus Ihertjcr. Samuel U'llliam Msquay. 
ClwrloiiMmt Tcnaco, Dublin. Fahenaiy 12. ib;;.— No. 21:. This 
inTention ceniisi* In mamifiAiitiac maoarts from coprolites or similar 
substances by the contiaiwaa BBpticaiten and cmploymenl of acid and 
other gases within doled twiiwa is eooiMAion With tildlcaa ekvaiMa 

and revolsing uirreis. 

Imf<roi'tmtnlf lis tht nuuHtfiuliiit of manure and afparaliu tluttfor. 
Hugh Campbell, physician, Queen Anne Street, Cavendish Square, 
Mijtllc-c<. l-tbruary ti, 187^ — No ji". To saturate absorbent and 
nitrojjcnoii'* siit'.tancr<i «ith rcilut:nns and liquids cosuainuH: aw- 
moniacal salts, ammonia, or its chemical elements, and aftensards to 
IcdiKS tb« combinaticDS so ohlainad to powder, to as to facilitate their 
rapid, cheap, and easy distribution over land. 

ImprovtmiHti in Uur.tng otyf^tn. Charles Weightman Harrison, 
High Holborn, Miil. lrsrv l ebniary ij, — No. 528 This speci- 
hcation describes ubiaining oxygen fxom atmospheric air by passing 
IJm air ioto saiiablo aoroiM anbatancei or by precipitating the oxygen 
of fin air by aagoetic or eleftro-msgnetic aaion. 

Tht manm/metmrto/ a neit/ comfosilion for Iht rrmoval and prtvenlioH 
(if MsctuitMwn IN ttiam-iai'.iii. Charles Iturfitt, civil eneinecr. Surrey 
House, New Wimbledon, Surrey. Febraaty 13, 1873.— No. }j8. The 
alMW* eooiposition not only cITefts the reraoviil of old deposits, and 
prevents any fresh incrustation from forming, but effcAaalty preserves 
the iron, and at the same time Is free (mm an\ in(;rciJienIs that are 
injurious t" tht t uck^, \ alves, or nthcj pt rti.m -i nf Ux- niiih intry. The 
compoMtion is manufactured in three furms for the convenience of 
naar a. The hlotk form can b« applied to stationary boilers through the 
man-hole. The hfaiVf form can be applied to stationary or locomotive 
boilers through fredwater cistern, or ihrni:i;h »afcty-\al\c by .shuttinR 
off the steam. '11:5 /■.Md fur:n ti ritaini in^;ri ilicnts nlmoit iJLi.li^al 
with the liquid.aod is in fact a highly condeiucd form of the liquid. It 
ia naauiaatMied fm the cMecial purpose of aawtac apnea and espense 
in transit. On bainf liquidised in warm water It can be applied to 
boilers in same manner ai the liquid form. 

Iiuf-ri ifinrnli m th/ in.jMii/.ri (iirf </ iu'if'kiirattd Sra.l, in jf-fafiitui 
tkerr/or, and in i.'s affluahcn (0 vwrjoHj ukJuI furfoiti, James 
Ncad, engineer, of Bower Road, Hackney Wick, in the county of 
Middlesex. February 13, 1873.— No. 539. My invention relates to 
the manufadtarc c( a cnmptnind of sulphur and lead, uhich possesses 
very pccul.ar properties, an.i is ai-jilicillc tu many useiul purposes. 
I use two pots placed over separate nres, and connected by pipes with 
• MiliaC chamber. The latter ia to be provided with an inlet pipe for 
air or steam, and an outlet pipe leading to a condenser. It alio has 
■ rske or rabble. I melt lead in one of the aforesaid pots, and sulphur 
in the other; when thr is heated to about Jio- F.. and the sulphur 
to its mcltinii-point, I o[>eii the communications, allow the liquids, 
ia tbc proportion of } parta lead and i part sulphur, to flow into the 
■riaing chamber. The lead has by this treatment been converted 
into a dark " . ~. • . 

silted, hi Itei 
purposes. 



ercy brittle nowdar. The aaid powder, after being noand, 
:d,wfloMaa;«id dried, will be raadljr fer bm forvariow 



TO CORRESPOMDEMTS. 

R. Br<iv«.— Nearly rrulralise with carbonate of soda, and precipitate 
the g.'id in the metsllic form with protosulphate of iron. 

K. fCUit.—(i). Write to Triibncr and Co., foreign booksellen, Lud- 
gat« Hid, for tbe Anacricaa joBmals; tbqr are paMiaheA weekly, 
(a). Abont tbe end of the present year. 

iiooK.s KHc;:i\r. n. 

The Worthies of Cumberland. By Henry Lcnsdalc, M.D. G. Rout- 
ledge and Sons. 

As Easy laUoduAion to Cheaiiatty. Edited by the Rev. Arthur Rigg, 
MX &««tfo»|(taip«<MidGii«ibridge; NviofiomMHlCai, 



PRACTICAL CHEMISTRY. 
Laboratory, 60, Gower Street, Bedford Square, W.C. 

Mr. Henry Matthews, F.C.S., is prepared 
to rive InitruAion in all branches of PRACTICAL. 
CHF.MISTRY. particularly in its application to KEDICINE 
AGRICULTURE, and COMMEKCK. 

The Laboratory is open daily, except Saturday, from ten to five 
o'clock: on Satnrday, from ten till one e'eieck. 

Mr. Mattbewe ia alio prepared to Bodettalie ANALYSES of every 
description. 

For Particulars and Proipenuses, apply to Mr. Henry llattliatn 
the Laborator y. 60, Gower Street Bedford Sqoarc, W.C, 

BERNE R S C O LLEG E of CHEMISTRY.— 
EXPERIMENTAL MILITARY and NAVAL SCIENCES 
under the diredlion of Professor E. V. GARDNER, F.E.S., Ac. 
of the late Royal Hulytcchnic Instilutioo and the Royal Maval Cnllcg*. 

The Laboratory and Class Room are OpCO ftOB tl ID S ■-■•t *M 
and from 7 to 10 p.m. daily. 

Especial facilities tor penont preparing fOT OovanuMOl and otboT 
examinations. 
Private Pupils will find every conveaieaco. 

Analyses, Assays, and PlMlkal laVCaiigaliOOi COnOeAcd «|Ul 

Patents, &c., conducted. 

For pros peflus, &c., apply to I'rof. E. V.0..44.Beraera'«tre«t, W 

IP oval Polytechnic Institution, 30^ Regent 

street.— Laboratoiy (entirely ce-Sittd) and C h w- Ro oata ato 



now open. 

ASSAYS, ANALYSES 
PATENTS conduced. 



aa4 InmilfBlioaa 



«*iik 



Pupils received for Claaond Private Stody. Soeciai I 
offered to peraoaa preparing far GOVBRNltUtT BXAUINA- 

TIONS. 

Classes are now forming for PndUcal Stodly IS CtfEUISTRV 
STEAM, and PtiVSlCS. 

For partiealafa, apply to Prolteaec B. V. OMSMit, WJkJS. UJSJi, 
at the tnititntion. 



Analysis of Food, Water, and Air. — Mr. 

WANKLYN has opened a Laboratory at 117, Charlotte Street, 
Fitney Sqnere. and is pceporad lo gieo PiaAical Instruaion in 
Chemical Aoalysis to Medical Officers of Health, and to pcrscns 
propoaiag to undertake Ihe duties of Public Analysts under the new AA 



MR. C. ESTCOURT, F.C.S., 
ANALYTICAL AND CONSULTINO CHEMIST. 



T 



Comvifii lit! Aiutlyia 0/ nil kiinl$ ftr/ormtJ. 

nouoi. oil Laiiofatorv, 
S, St. James's Square. John Dalton Street, 
Manciilsti 1 

HE " LIVERPOOL COLLEGlT' OP 

CHEMISTRY, g6, Di-as STcrtr, LivasrooL. 
Specially Devoted to the Study of CHEMISTRY, TECHMOLOGY 
and ASSAYING. 
Laboratories open throughout the Year. 

MARTIN MURPHY, F.C.S., &c., Principal (Succetiorto the tat* 
Dr. SHSBiDaN MusriiATTi. 

A Special Laboratory ia devoted to Commercial Analyses of every 
description, and 10 Mineral Assays. 

ManufaAurcrs' and Smellers' Analyses and Assa}s undertaken on 
Conlraa. 

Patentees and Inventors Advised and Assisted. Works and Minea 
InspeOed. Tbe Brcaion of ManafaAnren' Plant Supwviaed, Ac. 
Teim aai Foea vaur MO0Bun. 

Further Particulars and Fall ProepcAus on application to 
JThe Pri ncipal, M artiw Mtjamy, F.C.S. 4c. 

TWO Courses of Le<f)ures on Geological 
MINERALOGY will be eiven at KING .S COLLEGE, 
LONDON, by Profeisor TEN N ANT. to which the r'itilii; are ad- 
mitted on paying the College fees. One Coarse isgiven on Wednesday 
and Friday mornings, from 9 to 10 o'clock, comncaciay Wcdneeday, 
October 8th, and terminating at Easter, 1874. Tbe ether Course ia 
given 00 Thunday evettings, from 8 to eeoiaieaciaf OA^cr gib. 
The LcAniea are iUaatralad by ■ veiy cilcaiiva cefleAiea of ap» 
ciment. 

Praflical Instruftion ia Mineralogy and CeoloDla gfVtnbyTnt 

1 SNW AST, F.G.S., at his residence, 149, Strand, wS. 

D 6 YA L~POL\'TEC H N I C .-^N oTiccr^fH 

■■■^ KNCIIANTKU GLEN (written b> Or. tr. fi). notwuhitanding 
Its great popular ily. cannot be given alter November 8, in coD»qucnce 
i f the ensBccmcnt of Mr. Howard Paul. This week jooth represenia- 
lion; Mr. Hartwell. New Le^urcs hv Professor Gardner " The 
S.lber Light;" 1. "Sugar, fiom the t.ine to the Teacup." •■Home 
Electricity," Mr. King. Other I{uvcllie«.-^>pca daily, li l« 5 and 
7lo«ib Mialiaioabia. ' 
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The Oreawtt Illurion of the day. HumminK. Splnaiii(, or WUjviMt ii> 6d. : iIm thm 
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The Smdint SmnbMt In Ute World, iramatcd ii» pmpd iqr atrun far 13 mlmHeo iMk vnptt attcndos. Pike n., pott ice tj tttOH. 

SBFctfac FinMwd, wita Deck ud Wire Ounrala, n. 0a., poet free, si aUuBpe. 

Fitted wlUi Dr. Cielt^ Pitcat Paddle and FUh-Taii Rudder, airenc Copper fioUtr. Bridn, Ac., aad itcanu 30 aiavlct la the reo|lMit«ein 

■mde on the Life^t principle. Price 5«.. post free, 6a. 3d. 

THE " ^^JL-VJi-lSTJ^r 

Cicar Screw Slcamloal, th« marvel ol the day. Price 2».6d., carriage paid, 3«. 6d. 

Other aiica In each class up tn fin, carrincc c^tra. from 3d. to M. Plain dircflions sent with each boat. Send slanip or Price List. 

M m],:-, i.f Sir.-.n,fr- ,ti.I > thtr vc^icls made tu urJcr. AGKMS \V AN T (-'.D. 

THE MINIATURE MODEL MANUFACTURING COMPANY. 

REMOVED TO 18 and 19. SOUTHAMPTON STREET, STRAND, LONDON. W.C.. 

Where their fiemelifnl Model Steamera can bo aeen Under Steam. 



FOOT, BARRET, AND TEMPLE, 

BATTERSEA. 

ACETIC & NITRIC ACIDS. 

MANUFACTURERS OP 

HYDRATE OF CHLORAL. 



W. YOUNG & CO., 

Oil Merchants, Drysallcrs, & Exporters, 

NORTH LONDON OIL REFINERY, 
QUEENSLAND ROAD, H0RN8EY ROAD, 
HOULOWAY. N. 

CoHTBUTeM TO Haa lUiaen's Was DifmniBirr. 

CHLORIDE OF SULPHUR 

SODA ASH. BENZOUNE. 

WASHING BLUE. NAPHTHA. 

Aad eeeqr deiCflftloa of OPe. Ctoaleals, Ae. 
Bjtfort ttitn txfemUi. 
Ceptalaai MatebaDta, aad Uippeia SnpFiM. 
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HOW TO usa tUCCSaSFUtXY, 

ith safety and succeM, in all cases of weak- 
ness, low kpirits. drtpondeDr)r,laiiEnor,uliaaMion, conitipa. 
ttoa. aere«aaaeeB,niiiC«l«r deliilitr. loaa oT «fcncib,eppetite, ftc., ftc. 

WITHOUT MEDICINS. 
^ RCpaiae to tpuriout appliancca or pamphlcta iaiaed by men devoid 
of medical education. 
ruU f iinttd ixstrntliom and diagtamt /or Invalids, 
Post/tit, In-o iliimts, from 
Dr. 11 AVWAUD, M.K.C.S., L.S.A., 14. Yoik Street, Porlinan Square, 
London, W. 

Eloclricity revives the failing funclions of life, 
and thu> I'rrr.^it-. < ; cikv and fresh vitality tOtkoetlMtMted OHd 
dtbilitiH.1l convtituuon, and n),iy fairly be termed the PoumtaiH of 

HfUh . 

OXIDE OF IRON. 

We are prepared to supply, on moderate terma, 

HYDRATED PEROXIDE OF IRON (BOG OCHRE), 

Same quality as supplied by us to several of the mutt eitenaive Gai 
Companies, and uhich hi-. Kncn cniirc jiiisijcliHr.. 



The SANKEY WHITE LEAD Co., Limited, 

WARRINGTOK. 



T«AOB 




Mass. 



M>nnfa<hirei» of PORB C«rbon«t» of Lead. 

JAMES WOOLLEY, SONS, & CO., 

09^ MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS, 
CHEMICAL RBAOBNT8. Ac., 

FOR THE rsr OF 

Analysts, Science Ti:achkks, and Manupactuxeiis. 

Price Lii's ci't tif'f'Hcatio'i. 

BISULPHIDE OF " 
CARBON, 

PROTOSULPHATE 

RED OXIDE, 
OXYCH LORIDE, 
Sulphocyanide, 
Antl every other Mercurial Preparation. ■ 
BISULPItlTE OF LIMB, TETRACHLORIDE OF CARBOM. 
Oxysulphuretef AatilBODy, Glacial Acetic Acid, 





Perchloriuk cf Iron, 
Sulphite and HtfosvI* 

PHiTK OF Soda, 
PiiospMATBS or Soda akd 



Liquor Ammonia, 
SL'LriiioB or Irom, 
Pvxi Acids, 
Chloridb or SoLravR, 

ACSTOXR, 
CKtOROPORK, 

Auitiiyos, 
CKLoitATm Baryta, 
Arbbmic Acids, 
Fruit Essences for Con- 

rSCTIOMBRV ft LiQU E U R K , 

ALSO, 

Pure Photopvpfaie ChetntcBls of every Idnd. 

MANt I AC 1 L'RED BY 

WILLIAM BAILEY & SON. 

HORSELBV PIBLDS CHBIflCAL WORKS, 

wolvfrham pton. 



AHMOMtA, 

Ethbrs, 
•Bromiob*, 
Iodidbb, 

SCALB AND OmAMVLAR PrB> 
FARAVtOXB. 



Methylated Spirits 
Li^.^n^ed Maker, Co 



8. — David Smith Kidd, 

mtneii.ial Street, Shoredilcb, KJB, 



FRANCIS RITCHIE AND SONS, BELFAST. j Alao FlN{$tl. FtSSL OIL.end RECT. NAPHTHA. 
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PUBLIC ANALYSTS, 



A MVKBER of important chemical appointments have 
been created by recent legislation, and it is matter 
of notoriety that some of these appointments arc 
ti'.lcd by persons only very imperfectly qualified to 
discharge the duties devolving upon them. VVe 
allude to the public analysts, and invite OUT readers 
to iiupcA the official list of these apfMuotnieiits. It 
i< indeed doubtful whether there exist in this country 
a sufficient number of duly qualified persons to fill 
all these offices ; andwc ob!>cr\ c, accordingly, a v t i y 
porttntous development of pluralism— one gentle- 
man and his assistant (or coadjutor) having been 
squally appointed public analyst for no fewer than 
tevenUtn comi/ms. As we have said, there is a dearth 
of competent analvsts, and to some extent pluralism 
is excusable. We can, however, hardly avoid 
thinking that the exigencies of the case do not 
WvTrr:in', tlic entrusting of so many of these appoint- 
mentii to the same hands, and we hope that, on the 
expiration of the official year, these gentlemen will 
be relieved of a portion of the burden and respoh- 
■ibility which has been laid on their shoulders. 
PaMing from the office holders to the work which they 
have accomplished) we have to note an unpleasantl\ 
large number of errors, and a growing distrust of the 
oRicial analyst. 

Li\'iTpool ;in(l G l.'is,;;i each of the m, had 
their butter-iicandal, and even the milk>anal^'sis of a 
public analyst has been called in question. In 
London there have been alum-convidlioos of the 
HMWt doubtftil charadter, and, at the present moment, 
there is a tea-controversv in Birmingham. 

It was indeed inevitable tbat, on the first estab- 
lishmint of the ofiiceof public analyst, there should 
he a j^ood deal of blundering on the part of the 
ofiiccr ; and it is perhaps matter of congratulation 
that the early blunders have been so very patent 
and instructive. A faft which might otherwise have 
been ignored has been made very apparent, namely, 
that the ordinary laboratory course which a chemical 
student passes through in this countrv. is totally 
inaderjuatc to prepare him for the dischar;;e of the 
new dutii:s, and that special instriuition is impera- 
tively demanded. It has curiously enough happened 
that the most notorious and pi<51uresque failures, on 
the part of the public analyst, have been instances 
where the analyst had enjoyed the advantage of the 
ordinarj' analytical course, and where he probably 
presumed on the adequacy of such :i tra ninp. 

If wc had been asked to say bdurchand how it 
would be, wc should have been disposed to point to 
the medical man, with a smattering of chemistry, 
who had taken office on the strength of the 
smattering, and should have looked for striking 
blunders from that quarter. And no doubt, too, 
there will be cases of wonderful failure of this 
description. The danger from this rource is indeed 
so real as to need no special illuntration ; and it is 
Well that the early working of the new regulations 
has proved an illustration of dangers which were by 
nQ means obvious* 



THE POLLUTION OF RIVERS' BILL. 
(Sbcokd AancLX.) 

Before proceeding furiher with our examination of this 
13)11, and of the evidence laid before the Cummittee of the 
Lords, we cannot help quotinc; n portion of Sir W. Fer- 
gusson's address dclivLTcd at the meeting of the British 
Medical AsKOciaiiun, ju^t to remind uur readers that the 
chemical p^'int of view is not the only one from which the 
water question may be regarded: — "Supposing that the 
greatest chemist in the world places a pint of pure water, 
absolutely without alloy, at the meal of bis fellow man, 
let us, as medical men, do what the community at large 
cannot, trace thii fluid until it is no longer palpable. Take 
an a type the pi t of the day, tiie ' working man,' allow 
him to be a model teetotaller who has taken a vow against 
alcohol and all fermented liquors. He takes liis fiugal 
meal— say water and bread. Trace that meal at far as 
your physiological imagination can, down the intestinal 
canal, and into the blood, and fancy, from your knowleg^, 
the aflluents thereon. Can 'pure water' be reco^niaed 
beyond the teeth in this downward course ? Mucui, 
saliva, tonsillary secretion, mucus again and gastric juice, 
and pancreatic and biliary, all join the ingndienis of that 
simple meal. But let us suppose the WOriiing man ia- 
dutges in the liwunr of a bit of beef or mutton, with 
of tkt usual adjanAs t what is the faM of tha pint of j 
water, which Is deemed the grand featore of tnis t 
fare ? Here vegetsbte and animal matter are ieinad with 
pure water to an extent a thoussod tiOMa Mfond the 
imagination of the pure water theorist. Look even at 
the condition or risk of the epicore, whose means permit 
him to indulge in the high-flavoured grouse or daintily 
managed venison, and suppose him a ' pure \katcr ' man, 
wli.it becomes of the water as soon as swallowed ? 
Wh.nt about the plc.Tsing adjuntfts to these delicious 
articles of food, and what (to those who are always 
referring to salts in water) about the common salt which 
is consumedinquantitiespalpably larger than those pointed 
out by the chemist in so-called saline waters ?" 

Do we, therefore, disapprove of the movement for im- 
proviii;;, wlieiever and however practicable, the condition 
of our streams ? No more than does Sir W. Fergusson 
himself. I3ut we do most earnestly protest against this 
movement being made subservient to the vanity and the 
ambition of sny man, or being employed for the consscra* 
tion of onwise crotchets. 

To return to the Rivers* Bill. Dr. Frankland, in his 
evidence, brings forward the names of a number of scien- 
tific menofveiy various degrees of eminence, who, as he 
aaeettl, pronounce his "itsndards perfcdly praAicable, and 
recommend them strongly." Hearsay evidence is not 
KSMfally coosideied very KUsble. We should like to 
heir thine chemists examined ss to their alleged aj^raval 
of these ** leMmmendalions,** and called upoo to state 
their reasons for deeming them pcadUcahle,jadicions, or 
expedient. We fear that, before sadi aa csaauaadon had 
proceeded very far. Dr. Prsnkland*s adn^refs woold ho 
very much reduced in number. No authority can justiiy 
such an assortment of errors and omissions. 

The following passage is worthy of public attention: — 

" Lord AvelanJ : Does that sewage farm (Merthyr 
Tydfil) pay ? Dr. hianliLn; 1 I should think not. If you 
were to debit against tiiat farm the cost of draining the 
land, and the cost of bringing the sewage to it, it certainly 
would not pay. Even an irrigation (arm where you 
spread the sewage over an coormonslj larger area of land 
does not always pay." 

Dr. Frankl.ind also believes that if an aA which compelled 
the purification of water— we pie»ume on " recommenda- 
tion" principles — were put in force, it "would <;tea'.ly 
benefit nearly every manufadurer in the country in- 
dividually." 

The gentlemen who gave evidence on behalf of the 
various manufadnriog interests coacetaed espreiaed a 
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vti7 aaliml d<wbt as to the praAicaUlity of the tcheme 

fWOpoaadt It U interesting to observe how their scruples 
were met The case of the Alkali Aft was duly paraded 
before the vision of the public. In that instance manu- 
fadnrers were ordered by the law to rfo something which had 
not been customary, and ; j v.- .is generally deemed 
impracticable, to con dense, nan. civ, 03 per ctnt at least of 
the hydrocliloric acid ;;as gent-ratL-d in their estabUilinK-nts. 
They succeeded in doing much more than the l.iw de- 
manded, and that not without beneli'. to themselves. 
But it is questionable logic to assume that, becan'^c vnv 
such piece of audacity proved so splendidly successful, a 
similar fortune will always await enaflmunts of this kind. 
Who have been louder than tlie Rivers' Polkuiun Com- 
missioners in pxprcssing their convict on of the impossi- 
bility of denliiig with town sewage by chemical means ? 
Yet the liquid refuse of manufac'turers is no less complex, 
no less dilute. Since their " recommendations" were pot 
iinrwardt moreover, the price of fuel has greatly riaaDt Md 
aaaddltioaal difficulty has thus been placed ia the way of 
ibe mnnnerative treatment of such refuse. 

space does not allow us to linger any longer over 
6 and it* ihortcomings. Other gema await our 
CNnaa 15 iafimna aa tfwt. if polluttoa ia proved 
againaLaayperMm, Judgment shall be eiveo against htm, 
notwithstanding that it may appear that the particniar 
ponalioa complaTned of ia not teparatrly appreciable, by 
fCaaOn of fha catatenca of some other pollution in the 
neigUWttlhOOd/' This clause gives facilities for a process 
of ttinatoral adeAion. Small offenders may thus be t^eized 
apoa« while greater ones escape, '("his cl ui^e, 1m' I 'ff, 
establishes the principle that a man may poiiutc a river, 
and incur penalties, by jtouring into It water cleaner than 
the river in question. 

Clause 16 speaks of repeated afts which mav he ! dd 
together to cause a rc^'li't^o". though each .-xft. taken by 
itself, may not be BUflicicnt fcr that purpose. This clause 
is foil of doubt, and therefure of danger. .Xre we to 
understand th.lt liquids comingwithm lh,e recommendation 
atandards may yet, under certain circumstances not 
named, be held polluting ? 

Worse still is clause 21. This Aft is not to he the sole 
and all-sufhcient method of dealing with the pollution of 
rivers, but it is to be " in addition to" any powers which 
existed before. This is simply to create and foster com- 

tlexity and confusion. Fix your standards high or low, 
at let the mantifafturer know thai, when these arc fairly 
obeyed, ba ia aafe. If the Hill is not to be all-aufficient, 
daoie 6 notwithstanding, why pass it ? Is not tbia very 
2 1 St clause a confession of worthleaaness ? 

But the end crowns the work. We read with admiration 
that this Aft "aball not tlUCt any outfall or other works 
of the Metropolitan Board of WotliS {though beyond the 
Metropolis), or lake away, abridge, or prejudicially afTeft 
any right, po«rer,a«bortly,jQrisdtaion, or privilege of the < 
Metropotitaa Board of Works.*' In other word^ the 
Kireateit offender ia to go acot-free I The corporations of 
Liverpooli of Manchester, of Birmingham, of Bristol, of 
Leeds, win Und their privileges most disagreeably afTefted 
if they presume to pollute their respeftive streams and 
rivers. But what is sauce for the gaose is not sauce for 
the gander, rro .t.;:-:- „nd Uarking are still to be left free 
to pour pollution by miJlions of gallons daily into Father 
Thames. This looks very like an attempt to buy off the 
opposition of the Metropolitan members. But what will 
be the resujt upon the provincial cities and towns. If it 
does not stimulate them to the fiercest opposition they 
must be more — or less —than human. 

One more point must not be overlooked. The Bill, 
stipulating for the exclusion of w.aters containing "organic 
niiroRen " beyond certain specified proportions, says 
nothing of the manner in whfth the amount of such 
organic nitrogen is to be ascertained. The public have a 
right to demand a gtiaranleo that the process employed 
ahall not be a weU-known one, which is almoat uni> 
varsalljr aekoowledged lo give cnonaona reavlta. Mam. 



faAoters must not be mulftad is aavasapaoabiea aeeotdiag 

to the results of a fallacious pcooadoR, ItlaverypOlriUs 

that this Bill, as it stands, may not become law. Unlets 

the "recommendations" are expunged or fundamentalhr 
modified, unless it is made a Hill for testing rivers as well 

as their inlets, and unless the clauses for making it prac- 
tically null and void are cancelled, it must be our duty to 
warn both the authurities of provini.i.iI towns and all 
nianufafturini; chemists to oppose it .at every stage of its 
career. That sv'e need .t good A(ft on the subicci is no 
apoiogv for passing a bad one. The Rivers' Politttioa 
Commission, wc arc told, e- ; iiu , nt the end of this year. 
It will serve to moderate our regret if its works follow it. 
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iron mines of the EnpK'-h Mining Company in Irun 
uii i'.ed on that part ot the PjTences which funs 
v ie of the river Bidasoa. in the 9paaisb profiaccs 
Guipuicoa and Navarre. 

The ores occurring in thc^e mines are lest; Icnown than 
those of the province of Bilbao, which arc of great renown, 
chicHy (in acconnt Of the large deposit of good ino era 
at Somorastro. 

The ores of the Bidasoa have been worked on n larce 
scale only a few years ; this short time ha.*, however, b«en 
sufficient to prove the vast extension of the ore and its 
excellent quality. The ore is particularly fit for the pro- 
duftion of Bessemer pig, as it containa no phosphCfH. 
and on the other hand it contains an amount of mso- 

•^anese. 

The proximity and easy access to the Bidasoa from all 
mines of the Company allows a cheap transport of the ore 
to the railway station at Headaye; beaidea wbich a nil- 
way for conveying the ore ia ia cooiae of coaatraOioa, sa 
as to afford the means for transporting any qvanti^ af 
ore from the mines to the various places of emaa rfc at t aa. 

Thus the gain by selling the ore is not inconsidetabtas 
it could, however, be increased three- or four-fold if tha 
ore were converted into pig in the neighbourhood of the 
mines. The ores occur in lodes of steep inclination, and 
i.f an a\'.-rage wu'th of or 5 n'.ctres. 

"i t,e h^.Ies .'ire chietly found in a formation which hefC 
occurs ii; m.T.sc«. arr! is termed by Charpeniier grar. te 
foi iti.^liun. .'\(!, iiu'.vr\cr, the mineral contains no mica, 
and essentially corsists of qnnrt/, orthoclase, and horn- 
blende, its proper leimination would be syenite. Other 
lodes of iron are kyivd in tihiric rocks adjoininj,' the 
syenite, and aiso in iitne&tone belonging tu tlic tnas 
formation. 

The ore itself consists almost exclusively of spathic oie, 
which IS usually transformed into brown iron ore in the 
parts nearest to the surface. The quality of the ore may 
be judged from the followiogliatsof analyses 



I. Oats vaoM San CAatos Mines. 



Iron .. .. 
Manganese 
Sulphur 
Silica 



Sf<nlhic CarbotS'iti 

34-27 42"0« 

182 254 

0-09 0'o6 

— 9>8o 



ly* Iron. 

3999 

399 
0*03 

5-4» 



3675 
605 
0-04 



(h). BrotM Inn Ore. 
Iron .. .. 48'5J si-oi 49-83 
.Manganese 3*39 384 487 
Sulphur i, 0-04 0-03 

Silica.. .. — 9*49 9V4 



26- 1 6 
13-29 



1667 
43»3 
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n. Oui mat THS "Albion** Mines. 
Spmthk Carbonate of Iron. 

Iron .. .. 41-13 40-05 3«7S 

Manganei« a*77 377 37* 40<» 

Snlphnr o-r5 0'17 1*39 0-64 

Silies.. 7*88 3*44 — ~ 
(^) Brewa Inm On, 

Inn .. 54'63 5»*»S S»"*4 5**» 47'S6 5«70 

IfvniaiMM.. oris 0-40 o>45 V7* 4'44 

ir .* o-o* o'oj 007 oti8 i^so OTKJ 

9r36 18 70 1430 — ia'3« — 

III. Orbs from the Three Crowns*' Mikes. 

Bimm IiM SmiMc Brom 
Ote. Dm. Ok. 
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ConiiMeui. 



PeO 

FeS 
MnO 



Iron 

Manganese 
Sulphur 
Silica . . 



0-38 
.|09 



5*47 
O'go 
006 

4 -OS 



41-67 

3 70 
0*05 

3 02 



44- '5 
429 
o-i;i 

17-32 



IV. 



39'S; 
0*06 



1. 

lUw Ore. 



II. 

Cttctacd Ore. 



III. 

I.ixiviitctl Ore. 



19-97 

3»*45 
4*7+ 



AMlyMd. 

7J'47 
V19 



(W. (o). (ft). . 
Ca>cul«l«d. AmIjrMd. Catculalcd. 



7373 



0*19 



73-30 



ins. a<7 — — — — 



Mn,04.. 
AljOj ins. 

„ «. 
C.iO ins. 

,. 8. 

MgO ins. 

„ I. 
CO, 
SiO, 
SO, 
H,0 



0*41 

0-63 

— 01 = 

14 36 



0^36 
3>ss 
0'45 

O'lO 

0-22 
0-56 
0-51 



«9 75 



343 
071 

0-49 

075 

1714 
375* 



3-67 
0^41 

o'33 



Orbs from the "San Benito" Mines. 

Sp«thie Ore, 

Iron 368S 

Manjranese .. 2-71 

Sulpluir . . . . oT>6 

Silica 20-53 

Tte cxcettcnt quality of the ere is fatihu praved by the 
hft that tliete wet have been worked for msay ceatofies 
in Cstalan forges with good success, sad in maiijr plROet 

Aw are still worked. 
The above analyses show sliO tbat some Of IM Otes 

contain a conKidtfmble amount of suiphar, end althoaEh 
these sulphurous ores form but s compartUvely small 
portion of the whole, tri.ils for removing the lalphnr, by 
meant of a suitabJe calcination and lixivialion, have been 
made by us. These trials were carried out most success- 
folly. By means of an oxidising calcination we obtained 
wihfoAoijr resalts. shown by the foUowiog aadyses t— 

Sftltkk Ore of San Migii, !. 

Raw Ore. Csi(cine«l Ore. 

Iron 42-19 54*43 

Sulphur .. 0-54 0-16 

SpatUe tf San Btnito, 

Iron * 36'07 50'34 

Sulphur .. .. 0-34 O'xS 

The amount of sulphur remaining in the cskined W 
is to small as to allow of a diredl smelting of the 01* in 
blast-furriaces. with an addition of limestone, which will 
remove the last tr.itc of sulphur. Still better results were 
otlaincd by treating ores euiuatninf; a large amount of 
Stitphur, although the calcining oven at disposal was of 
iimpcrfeft construdion, having been used formerly for 
burning lime, and had to be rc construAed fof Onr puT- 
po&es as far as circumstances would allow. 

In order to find out the limit to uliich sulphur may be 
removed by a suitable calcination and methodic lixivia- 
tion, wc have artificially mixed ore, so as to contain 
3i per cent of sulphur. The results obtained by the treat- 
ment of this highly sulphurated ore are shown hy the 
accompanying analyaea. (See next column). 

Thelbtiviation of the ore has been considered as finished 
when a sample of water tak^ from the apparatus for 
lixiviation, aner belOf acidified with hydrochloric acid, 
did not give any more reaAIon with chloride of baryta. 

The email qvanti^ of sulphuiic add, 0^15 per cent, 
concMHMdiog to vo6 par cent of aalpltur, as shown by 
aaahiia III., provea that the lixiirlatioB bad not been 
earned on long enottgb in the apparatvs. We have 
lanoved it by a subsequent boiling or the ore in the state 
of powder, when it was shown that o-oj percCBtoftall^nr 
Coald not be removed, and remained in tho OiC> The 



5 13 

99-72 

43-26 
S'07 
a-53 



10069 

5'55 
»» 
075 



lOOOO 

5i-6( 
«'47 



I o]* 

1709 

o 15 
043 

W5S 

s-ds 



339 

0|4S 

O'SI 

0*53 



2u 79 



100*00 

«'37 



— 0'i3 — 



Fa total 
Mb .. 

S ., 

* Int.- in intoluble combination; S.«itoliibl«confaiiution. 

f At it wai not poitiblc to determine the itaie of oxi<Iatioa or 

the Mn, we l^-ivr lakcn it fv.r (rf.mtcd th.it xht Mn It tra.TsformcJ, by 
the olcining iiifxcs--, intn Mn/1j. 

t Tlie total amoiMt o( wilfburic acid formed out o( FeS, after half 
of Um salphur tin hsae Mapanlaa. 

same result would have been obtained jnJ if tnMy by E 
further lixiviation in the apparatus. Tbc_ remaining sol* 
phur, 0-07 per cent, consists of FeS, and i* taken EB SOCll 
in calculation in analyses II. and III. 

To control the latttcr analyses, we have made calcula- 
tions contained in the two cohimns (i), by which we also 
proved that calcination, as well as lixiviation, has been 
perfectly rational. Oar calculations are founded on the 
supposition that, under the process of calcination, all the 
water and carbonic acid are evaporated, while the oxi- 
disable components of the ore take a higher state of oxida- 
tion : thus FeO and MnO will form FeaOj sad lAa^O^ 
and FeS^, lodng I equivalent S,iatninafetniedtntoPe«D3 
andSOj. 

The small difference!; found by compannf; the coInmnE 
(si and ib) are chiefly founded in the inevitable diffeienoea 
wnicb always arise In taking samples at different timea 
fiooB the sane bea^ and it may he poaiible tbat soow 
mechanical Iota of ore baa taken place in the pmceaa of 
lixiviation. The anahrsis It. la composed of two aoalyaM, 
containing the soluble part and insolvUe part of thooco. 
100 grms. of the calcined ore has been boiled until all the 
soluble parts were extraAed ; their composition H 
following 

MnO .. .. 036 

AliOj o-io 

CaO 056 

MgO 0-15 



8O1 , 



1-70 
a-87 



Total, 2-87 grms . of sulphates, contained in 100 gnns. of 

calcined on, and if calculated for xoob the following 
lislviated salts appear 

A1.0,S0j ii'so 

MnO SOj 25-78 

CaO SO, 47 39 

MgO SO3 15 33 

lOOOO 

or very nearly E salt composed of i equiv. AI, 5 eqntvt. 
Un, to eqnivi. Cat and 4 equivs. Mg. if calculated on the 
foundation of tbeir equivalent wdgbts. The anotot of 
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insoluble components (vidi Table, " Int.") was found by 
itrduiflin;; the soluble componeRtt ftwD ib» totil aoalysis 

uf (he calcined ore. 

It was not pofsibic to asi;i:rt;un the total quantity of 
i^Iuble salts and their weij^lu in a dtrcd way, as part o( 
tliL- salts loses its comjicisini; water at a lower temperature, 
and as the sulphates of aliiinina and fnanwancse are 
decDniposcil at a hifjhcr temperature. However, we 
ascertained that Sdlphate of lirne first separated, when 
boiling the lixiviated salt* to dryness. 

The iixiviaiion had ii weak, sf>ur reaction, a<5 sulphate 
of alumina has this property even .is a neutral salt. 

The determioation of sulphur was made in all the three 
analyses with especial care. We applied the dry way 
(with toda aod laitpetre), and also the wet way (with 
Bydraeliloric acid ana chlorate of potash), and our B^ures 
represent the average of various analyses. Chloride of 
iron was removed from the solution bcfora adding the 
chlofide of baryta, which was done to the solotlon In a 
boiliaf atatc ; the tolution was kept Mliog for half an 
ham, and kuit for twelve hours mote at a temperature of 
about 40* btlore tbe precipitation of baryta was filuated. 

The aoalyM of the sol«M« sails proves the interesting 
fiift that do frod whatever has entered into sohitioii, aa it 
generally supped, although in the present case tnlphuric 
acid, in suflicient quantity for the formation of vitriol of 
iron were at disposal. 

The same fa^t took place in the calcination of other 
kinds of manganil'erous ores ; in all cases, not a trace of 
iron could be ascertained. The presence of nianfjanese, 
together with that of Ca, .M, and Mr. seems to prevent 
the formation of sulphate of iron, in case these bases be 
present in sufficient quantity to neutralise the SO3 that 
has been formed. 

The most favourable result of having reduced, by the cal- 
cir^ing and lixivtalinf; processes, the ori^'inal amount of sul- 
phur in the raw ore of j'53 to 075 pei" cent .intl o 07 per cent 
respe^ftiveiy, we think must be attributed to the presence of 
MnandCa in the ore; and the behaviour of manganiferous 
ores of the Bidasoa during roasting makes it probable that 
manganese aAs, in the calcining process, for the removal 
of sulphur, in a similar manner as it is known to a(fl in 
the various iron and steel smelting processes. 

We intend to make comparing trials with ores rich in 
snlpbor and fkec fhm manganese at the same time. 

Jfwt,8apt.i,t4r3. 



SEWAGE AND THE UTiLISATION 
ALUM SHALE. 

By SIONBY W. RICH. 



OF 



Tkat tbe purification and utilisation of sewage is still a 
proUea requiring solution is known to most persons; it 
1S| however, not so well known that unnumbered tons of 
a material which is well suited to break the back of the 
difficulty now lie waste — I speak of the alum shale 
cropping up at Whitby, Guisborough, and in other parts 
of England and of Scotland. This shale ha.s long been 
used for the manufacture of alum and epsom salts, but the 
process employed beinj^ a crude, wasteful procesi^, tlic works 
have one by one hrnkf down, being unable lo bear tlie 
competition with more modern works and more modern 
processes developed at Manchester, Newcastle, Cioole, and 
elsewhere. Ne%ertheless, this shale is peculiarly adapted 
to the manufaduru of alumina salts, and, consequently, 
is likely to render material assistance at all events towards 
a partial solution of the sewage difficulty. 
. The final opinions of the Bntish Association Committee 
on the Utilisation and Purification of Sewage embraced 
statement that, ••to properly conduded sewage irriga> 
noil, a Bolation is aflbtded! to the qneation of sewage 
Qtiliaation," while, at the same time, "a precipitation 
proeesa, or some elatifying process, may be found osefol.** 



Few people will deny that some clarifyinf* procens shot 11 
be applied to the sewasc before it is lun on to the lied : 
indeed, it is probable that, if eUluent water alone were 
w^iji] for irri(;.'«(ion, chokin;;of the land would be less likely 
to occur, an !, consequent! v, the land would lake jnore 
»ev.s;;e and c.'iuse less annoyance. Fewer people still 
Will deny that, if the f,ewa;;i; is to be run into a river, it ii 
still more necessary to employ an eOkacious precsp t Jii. n 
process, in order thnt the elil lent water may be aji free a» 
possible from ;> ;mi i impurity. In either case a cheap 
precipitating aijent is required, and there can be no dotibt 
that m some form of sulubie alumina only can we htid «ucli 
an agent. Practically, if the effluent water is to be used for 
irrigation purposes, a very small quantity of alumina will 
sufficiently clarify the sewage ; on the other hand, if the 
effluent water is to flow direAly into a river, a large qoanti^ 
must be used. To test the results afforded by these 
different degrees of clarification, I have experimented on 
a very large scale at the Tottenham Sewage Works, and 
I find that, by reducing the amount of soluble alumina to 
the lowest figure eompatible with the produdion of a 
clear efiluent water, a deposit may be easily obtained, 
containing, when dry, ^ per cent «f ammoeis. I 
obtained, however, a diflwent result when T aitwd 
at getting an effluent water as fmre at posiibU ~tht 
quantity of precipitating material being increased, 
the ammonia in the deposit was proportionately 
decreased. I would therefore clarify the sewage more 
or less perfcftly according; to 1 ^mediate dt'tin- 
tion ; if irrigaiiun is in view, a Uuublc profit may 
expcifled — that on the application of the efiluent water 
and iJiat on the deposit. If, on the other hand, pcrfeck 
artificial clarilication is aimed at, rep;ardlesa of the 
expense, the loss must be borne. With respedi to the 
deposit, a great difhculty arises— it is by no nitans sale, 
able. This must, however, be got over hy special means 
in each locality. In dealing with the London scwasr. 
and, wherever any large sandy area is available, it cannot 
be better applied than to the stiffening of the sand. Con- 
taining, as this deposit does, a lar^^e proportion of alumina, 
it is precisely the most suitable material that could be 
applied to sand. It should be partially dried, and then 
ploughed in, and the work, if in its first stages a lots, 
should be considered a national work of reclamation. A 
sandy trad. Stiffened with this aluminous deposit, irrigated 
with effluent sewage water, and cropped with rve-^rass, 
must, In the course of thae, develop into a highly fertile 
area. 

Many schemes are before the public, advocating the use 
of alumina in one form or another, commencing with 
potash-alum and ending with raw clay. The proper 
seleAion of the specific material may be advanced by a 
consideration of the requirements. The alumina shoold 
be in the soluble condition, and must be in a (it condition 
for transportation perhaps many miles; it must be com- 
paratively cheap. These considerations alone will show 
to any reasonable creature the folly of usin^ alum, aod 
even sulphate of alumina at its present price. In a lets 
desfree, the unsuitability of clay, whether in combination 
With sulphuric acid or not, is evident. Sulphuric acid, u 
such, is far too expensive to be cast away by the ton, 
while clay becomes impossible immcdi.itely the queslien 
of tr.m sport arises. Where transport is necessary, a cor,, 
ccntraird mattrial must be used, and clay can never 
furnish this. And yet consideration will show that a 
combination of sulphuric acid and alumina— in other 
words, that some form of sulphate of alumina — is the only 
material which meets alt our requirements ; it contains a 
suitable proportion of soluble alumina, and is therefore 
portable, but at present it is dear. It is dear because its 
manufadlure involves tbe use of sulphuric add, whicb is, 
alone, an expen^ve nanufaamed article. These con- 
siderations foKed themsdvea on my ntiad f*gtitwB moMbs 
since, and I trust I shall not be accused of the endeavour 
to puih a pet theory If I give an account of my subsequent 
aAion in the matter. Convinced of tbe necessity to 
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manufadure sulphate of alumina without the use or 
Kulphuric acid, I set to work and experimented on the 
aluminons tbalc at Gtiisborough. As a result of my 
experimenta I found that at a suitable temperature the 
burnt shale combined with sulphurous acid gas, provided 
air and moisture were present, sulphate of alumina being 
formed. To carry this oat prafiically, I built a bricic cell 
f 8 feet high, andcamed the tMe imaiMbtdy M it burnt, 
mod while etitl hot. to ilok ioto the cell. ^ withdfawing 
tlie borat materiel from the bottom, and comtlaaalty 
tcneviiUE the heap of burning sliale at the top of the eel]. 
I wai ana to keep up a continuous passing of material 
dova the cell. I now caused the introdudion of sul- 
pborona acid gas at the bottom of the cell from a pyrites- 
burner; air and moisture were intrni' i. i i' ii '."le niouih of 
the cpll. Owing to the high teinj't:rai.aic uitliin, and to 
the joint presence of the scvcrrvl agents, the whole of the 
sulphurous acid g.is w.is converted into sulpliur^c acid, 
and, in consequence, masses of the burnt shale came 
down in large part convened into soluble sulphate of 
alomioa. This invention forms the subject of a patent, 
whilst an improved method of lixiviating the crude 
ijlph?,te of alumina forms the subjccfk of another patent, 
i he method of lixiviation employed invclves the tieat- 
nient of the hot crude sulphate with water, in tubs which 
run on an inclined tram, and work on the principle of the 
lixiviating vats for alkali. Tbe crude sulphate being 
lixiviated immedialclv it is ren>oved from tbe celUaod 
while it is at a high temperature, thu liqnor becomes 
bniling hot, and may be drawn off at a highly concentrated 
point ; indeed, veiy little expeote it lovoned in the matter 
of fuel and evapotatia2.paDs. The net tetuU is that (ul. 
phate of alomloa may now be profiMbly ma&a&ftnnd on 
ttm lame leale for aja. or 30s. a ton, 

la mt event of a cheap sulphate of alomina being 
iMilfeed Jbr leirace pnrposes, I would recommend the 
valoe of the article to be determined by the percentage 
nnita of soluble matter precipitable by ammonia, irrespec- 
tive of its precise charaAer. of the proportion of 
Foluble silica, precipitable lime and magnesia salts. Ac, 
provided there were no more than some specified maximum 
of oxide of iron preaent. 
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Lecture V. 

Ols tk* Energy cf EUetricitjr, tvith Es/yfcial Refertme* to 

tin MMUWmHtmt and VtlUsatim of it. 
Thk eaeify of cIcAridty ia being manifieated in phases 
new to men day by day. That which in the early part of 
the present century was unknown is now so well Known 
as to win neither surprise nor notice. The telegraph 
which girdles the earth — the eledlro deposition of metals — 
the light which pales our brightest — the power which 
melts the most refratfiory metals {for I have seen a square 
bar of iron a foot in length, and about ih.ree-eighths of an I 
inch on the side, fused into drops by a current of eledri- 
city in less time than this narrati\e lias occupied) — these 
have been handed down by science to promote the com- 
mercial and social welfare of tnank nd. 

What remains to be done by this energy, so recently 
h.-\rnessed, and as yet only partially trained, is beyond our 
present ken ; but that it will — or, al least, that it can— b« 
developed in a sufficiency to supply our coal-fields when 
cahatisted, and take upon itself all' that coal, and wind, 
and water aofer give in kinetic energy, no one who has 
watched the progress of the past need doubt ; this, too, 

* Tb« Castor LcAmcs, 4cHvcrc4 before the Society of Arts. 



quite irrespedivc of the vion that owing to the quaaliiy 
of zinc consumed eteArfctty can never compete vntb coal 
in producing tbe same results. There is every reason to 
expeift that Mag ere the coel-fields arc exhausted the tidal 
waves on our coasts will be supplying light enough and 
heat enough, and, therefore, power enough, for the rC" 
quirements of Great Britain and Ireland. 

Propositions better cstabliabdl than that wMch awetis 
eledrlelty to be non-ptodncibic from anlBciently econo- 
mical sources have faded into oUlvioa. 

The enerclei of eteOricity are manifested whenever 
there is a molecular diaturbaace within or amongst bodies. 
Whenever any change takes place in anything whatever, 
and amongst any molecules whatever, an eleAric current 
■ is produced, and if not necessarily manifested to us, Ktill 
it always is present. I'lobably there is not a single a(fl of 
our lives, and it may be not even a tiiought in our heads* 
whic!i is not associated with an eledttic current. 

Kindly understand that the IcAure is on the energy of 
elcttricity, and, tiicrcfore, time must not be occupied in 
describing instruments. Galvanometers are now a days 
made so delicate that if you lay one finger in one trough 
of salt water, and another in anotlier, and simply tighten 
I the muscles of one arm, a current of eleittricity passes 
I through the galvanometer and defleds the needle. Wc 
cannot raise our hands to our head without setting free a 
current of eleAricity, and in that current is energy. Its 
energy is manifested in the moving of the galvanometer 
needle. How much of that encsgy is merely the balance 
between two energies of large amount — ^how much is not 
manifested, owing to the sluggishness of the instrument 
and from other defers, we know not, but that some istbae 
interfered with there is very little doubt. We usaelly 
speak of a galvaaie battery as being formed of sine and 
copper, or of metals in chemically dillereBt relationa to a 
liquid ; if, however, you take a piece of ecdinafy copper 
bell-wire, and coaneft the two ends of it to tbe galvano- 
meter, then cot it in two with a pair of scissors, and dip 
each cut end into salt and water, or put them into your 
mouth, an «le<f\ric current passes, and the galvanometer 
shows that there has been some species or other of mo- 
lecular disturbance which has caused a maalfestation of 
eledrical energy. 

This energy of eledricity becomes kinetic when it is 
allowed to pass freely. For example, in any bodies which 
are quiescent, it is kinetic, but it is potential when resisted. 
If, for instance, a current of eledricity passes along a wife 
and the adljon is resisted, the wire becomes hot. If it 
passes througli any compound body, as, for instance, 
water, then it is resisted, and the water is immediately 
decomposed. Consequently we are dealing to-night with 
an energy manifested in molecular disturbance, and having 
both a potential or Btored-up power, and a kinetic power 
ia motion. The question now is, how is this energy to be 
measured ? for the subjedt of the leAure this evening ia a 
mode of measuring the energy of eleArieity. 

Towards the middle of the last century (about 1746) 
the first eleArieal machine was made. In i6fO, Otto 
Gnerichtt, to whom we ace indebted for tbe air<pnmp, 
suggested tbe scheme, bat Hawkibse was the first to 
make one. Hit madaae consieted of a ball of solpbar, 
afterwards altered to a bell of gleet. The heads were 
employed to rub it, and a latfe iy-wbeel. aboat fifoet 
high, was employed to turn it. Silk threads from the 
ceiling held what we now call the conduAor ; and by thu 
exercise of a very large amount of mechanical power they 
were enabled to get a small spark, to the surprise of all, 
to the curiosity of many, and the dread of not a few. 
.\fter that we come to the plate machine, which is ar- 
ranged, as you are aware, with cushions; still wc have 
those sparks which were supposed to have much energy in 
them. We then pass on from the glass plate machine to 
the vulcanite plate machine. Here is a vulcanite plate, 
and, as you are aware, by rotating it between cushions, 
the eledlricily is gathered \ip()n this conductor. \\n\ see 
this large wooden ring— that was suggested by Winter 
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electricity moving, and upon the auantity in motion it' 
pends our ability to get energy. It all our iron appeared 
in the form of needle-points we should do very little with it. 

There is aiM'.liL: matter, also peculiar to clcdricity of 
this charadcr, compared with the use* to which iron is 
ii.j\v applied. Here is a small glass flask ■-<■ ith tr.!rr,,;t:i 
pieces ol tin-foil in it. If this flask were tu.acd on she 
outside, as a j.ir is, the amount of uut;ii--it y aijd the shock 
th.it would be (j;i'. cn 5iy it. wowld be equal to what might 
lie ubt.iincd fiLitii that 1j:^o iar, fur ibis reason, the 
cluctncal bnl.incci; between the inm-r <=iipcrficial metil 
surface and the outer coating of tin; jai depend upon the 
intensity on these two. Electricity of this charafler rest* 
upon surfaces only; cle^flricity of that other ch.itactcr, 
with which we arc more concerned, enters below the 
surface, and may be said to reside and travel within ilw 
body. Whatever, therefore, may be the number of, say, 
f^quare inches of surface within the jar, tin; c'rcliiciiy 
upon the whole of them would be balanced by elc(ftncity 
of equal intensity ujion an outer surface covering the Jar 
only. Tbit may be illustrate by a reference to the Iv^ 
quantity of water contained in a dock for abipa. It ti 
raraorted «c kept at ita level by a gate wMdh w m xt- 
aped ia atronger than would be required for ■ dock ef the 
•ame depth containing not one-tenth of the quantity of 
water. So vnih what is called the hydrostatic paranVi 
also so with Rrain.iirs l.ydi.iulii! press, and so with tiris 
little j.ir. Tlicre may lie a large qtiantity of clefiridty 
\\ i:hin this jar if" it have a lari,'c surface on ■.viilch to dis- 
tiibutc iibcli, rtni tlien it will be balanced or kept ia 
equilibrium by a smaller surface oa the outside cbargM 
to the same intensity. 

The clc6rit .[y here has been produced through phy«ic«I 
exertion. We louiid, h"-.ve% ct, tlic uilic-r night that there 
in no physical LXLitinu so >;n,at as tiiat which takes 
place between the niuiccuicB of ditferent bodies when 
chemical aflinity is allowed to operate. If, thereforr, in- 
stead of getting molecular disturbance in the muscles of 
. . . our arms by turning these handles, we pcodtice molecular 

avifiMei and in the charaAer of the glass, and in other I disturbance between the ultimate atonn, or moleculcii of 
wagra; consequently this mode of measuring energy mutt matter, forces are called into play as far beyond the 
necessarily be a tailare. The unit jar, therefore, has 
fallen into complete disuse. 

Hitherto the mode of producing the eledricity to be 
measured has been by fridion* Now, here is a machine, 
consisting of a thin circular vnlcantte disc, capable of 
being put in rapid totation, but there are no rubbers or 
other articles in eontadk with the plate. It is called a 
Bertsch machine. Here are three segments of thin vul- 
cantte ; one of these is nibbed with a piece of dry silk or 
fur, and, being slid in prepared grooves, the faces of the 
segment and rotating vulcanite aie about one-quarter of 
an inch apart. Thrsc two otlu-r Fcj^mental pieces can be 
slid behind the fust one ; if the rooni and the atmosphere 
were not so damp we should piohal'ly pit a 4-inch itpark 
from this machine. One segment is lubbtd, and placed 
about a quarter of an inch frcm the di-^L, and by a 
process of induction, when it is rotated, there is .t 
noise as of much cleftricity being brought forward and 
gathered by the condaiaor. Again, we have here no 
quantity of ele«ftricity — we have no kinetic energy. 
The diflerence between energy as it is tised, speaking 
eleArically. and intensity, as it is also used, speaicing 
eledlrically, is this, there may be great intensity and little 
or 00 quantity — no power, in the proper sense of the 
word. For example, if a piece of iron were taken and 
formed into needles, and if those needles were placed 
points downward upon the hand, and a small weight 
ihem, we should find that piece of iron was pos- 
i of great intensity ; but if this iron in rough block 
B, with any weight upon it, be placed upon the hand, 
•Ithoagh thCfS be nvciymuch larger quantity of iron, 
yet there is tittle iniensi^. In such a sense the dis- 
tlnAion is drawn In defiiicfty between quantity and in- 
tensity* Tbaie is great penetrative power in elediricity 
obtained from this machine, but there Is no quantity of 



the objeft of it was, somehow or other, we do not know 
how, to condense the cleftrleity, and to convert what 
might be a line line spnik into .i solid whitish spark. 
How this rint; ads. and the whole liistuty of tliis iiiachine, 
would be quite sulTicient matter for one lect-arc ; but tliat 
with which we arc now concerned is not liow to produce 
such phenomena, but how to attempt to measure the 
energy of the clettricity which these machines, and otlier 
means, can developc. I scarcely need tell you that it is 
not, in any set;se of tt:e word, an eleArical lecture in 
which we arc to be engai;ed thi<; evcnint;, and these appa- 
ratus are only here as illustrations of the operations. 
Sparks pass from the conductor, and are usually charged 
into a jar of this kind— a Leyden jar. That was first 
done in the year 1746. The jars were charged and dis- 
charged, and although gnat aboeks were felt, yet no 
measure was taken, and it was supposed that in the shock 
consisted the energy of eledricity. 

Now, the mode in which ele<flricity thus presenting 
itsdf was ultiqiatcly measured was by a small jar of this 
Idnd, called a unit Jar. This unit jar is in all recpeds 
the counterpart of the Leyden jar, only made smaller 
and MM is heie mevnted on glass and brass reds. Thne 
are two brass balla, one connedked with the inside of the 
jar and one with the outside, which baits can be set at 
any distance apart. The inside of the jar is charged 
from th.e elecHical machine, and as soon as it is sufliciently 
charged, accorii ing to the di-^tance of the balls from one 
another, a spark passes. So passing', sjiark after spark 
enters the larger jar, and it' wc count ihc number of such 
entering we liavc settled wliaiwas supposed to be the 
measure of energy contained ;n the large jar, Wc may 
put in ID, 20, 30, or 40 charges. It will be very obvious 
to you, however, that these vmit jir? v.iry. The same jar 
is always alike, but you cann. i ti-.-.Ke two exactly .".like. 
Kvcn if this could be done, the state of the atmosphere 
and other surroundings would so influence the passing 
elcAricity that accurate comparisons and conclusions 
could not be made. Moreover, these jars vary on the 



power of our arma as those of the most colossal steam- 
engine are beyond the power of a mouse. By chemical 
arrangements we are enabled to obtain eleoriciiy 0^ * 
totally different charaOef from that hitherto noticed-^ 
different that there ia little similarity be t w e e n tbsB,es* 
ccpting a common name. In faft, the eailier attcaptsat 
telegraphy failed in consequence of the promoters enaf 
cletTlricity produced by machinery such as tlus— 
cleLlricity which is possessed only of intensity, and BOt 
of ih.^l energy consequent upon quantity. 

(To t>e continued.) 



OBITUARY. 



CRACECALVF.RT. 
W'l: record \\ ith deep regret the death of Dr. F. Cr""*' 
Calvert, whose contributions to chemistry have !••'' 
querttly enriched our pages. Crace-Calvert spent the 
early years of his life in France. After his rctcrn 10 
England he became Honorarj* Professor of Chemistry '« 
the Royal Institution of Manchester, which position 
continued to hold up to the time of his death. In 1S50 
he was also Ledlurer on Chemistiy In the Pine Street 
Medical School, Manchester, an appointment which l>< 
does not seem to have held later than 1855. 1° '^^^ 
was eleaed a Fell(>w of the Royal Society. He waf 
a Corresponding Member of the Academy of Science* <■> 
Turin. Honorary Member of the Pharmaceutical Society 
of Paris, and Correaponding Member of the Induttnu 
Society of Mulhouse. He died on the 24ih inst., »t*K 
age of 54. For many years we enjoyed the pleasure o» 
his friendship, and few can gi .i n ^ irj al ],: 1 eutilWO*/ 
to his worth as a chemist or his fauhtutne&s as a friea^ 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



Omitw IM$ ktaJing vill /MUi an tneytlofiaJic list c/ 
ckemicat paftrs publishei abn»d during Hit fast wttk, 
vith abitfACti cf .i.'t stirctpiibU t>/ advanlageout abndgmtnl. 
Ike ino katf-ycariy volumti of thi Chemical Niws, with 
Iheir «oti«m* inJutt, vUl, tktttlort, bt tqmivaitHt to «■ 
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CompUs Rendus Htbdomadniris liti S/'cm-es de VAttldtmit 
des Sciences, September 29, it»73. 
New Researches on the Analysis and Theory of 
the Pulse in the Nonnal and Abnormal States.— 

JCoatinaed.)— M. BBulIland.— The author here tieate of 
erioQS fdative to the number aii4 foiee of srtoHsl beats, 
the tbylhoi of bests and repose of arteritsand of thsheart, 
the amwiMes or temporary siMpondoD of beats of Sfteriet 
aod of tbe heart, aad tbe seppoMd aboortnal dlcrotitm of 
the pulse. [M. Bouley, in a note foUowiag this one, points 
out that it is no new view that the arteries contribute, by 
their elasticity, to the circulating movement of the blood ; 
having been held by John Hunter, Magcndic. Dr. ni.iin- 
villc, and others: but M. Bouilland explaitjs in reply ili.it 
it is a certain systole or pulse of the .irti.i:i.F, rhytl.r.i'c 
like the ventric;ilar systole ili.^t he corisidLTs i-f.". .' 

Observations on Subjed^s Treated in No. 21 of 
the Memoirs by an Ofiicer of Engineers.— Gen. Morin. 
—Some faas as to the effeOa of Gemtan &re on the fofU 
of Paris are cited from the work, which appears to be of 
seme valae in military engineering. 

Npteon Magnetism.— (Continued.)— M.Gaugain.—Tn 
a permanent magnet the curve representing currents of 
detachment (d'arrnkhfmcnt) sinks very rapidlv from the 

extremities to the liL-tl, wl-.ert; it coincides with the axis. 
In an elcftro ma^^nct thf curve is nearly a straight line in 
the interval betv. een tlie two bobbins, parallel with the 
axis of abcis<:i-, .-jnd high above it, The increase of mag- 
mtisation from application of the armature is, in tlu: 
latter, ne.irly uniform throughout the length of tbrC bar ; 
in the former it is much greater at the cMremitics than at 
the heel. The current of demagnetisation, produced on 
rupture of the inducirfj current wlien the eIeiftro-ir.a;;net is 
without armature, varies nearly as lh,e intensity of liie 
latter fora given point in the ma;:;nct. On the other ha ml, 
the current of detachment is .tbout proportional to the 
square of the inducing current. Hence the relation of the 
current of detachment to the current of rupture itself varies 
as the intensity of the inducing current. In a series of 
experiments cited, the proportion of the two currents of 
(lerjiagnetisation was 62'8 with a we.ik inducing current, 
but it may be raised to too. Again, the increase of mag- 
nottsm in a permanent magnet from applicatiim of the 
armature is mdepeadent of the duration of con tad. In 
the case of an eledro-magoet, the reaAion from applieation 
of tho aimatwe is slIeAed in a very short tfans^hnt it is 
not inttantaneoiis. The magoetle state was (oader the 
conditions of experiment) appreciably modified during 
four or five seconds. M. Gaugain further experimented 
as to the apparently neutral state of t>iagnet« pointed out 
by M. Jamin ; first, sending throup;h the bobbins of an 
eleiJlro-magnet, having armature attached, a current of 
the intensity ly.Q.So (nieasurcd by a conical multiplier); 
then, after a few geconds circulation of this, a current of 
contrary direction and intensity, 8(joo, for a few second*. 
After these opcr.itions the iron core I'.ocs not possess any 
apparent niagnetism, but it has tlie propel ly of being 
masjnetifed more energetically in one diriclicn than the 
otlicr, when subjected to two equal inJuciii:„' cuiients of 
contrary signs and of les? intensity tluin 17,980. The 
magnetisation in any case was very' slight, but could be 



measured by the method of currents of detachment. 
Conformably to Janiin's (jbsi-rvations the author found 
the inequality of the two magnetisms effaced as the 
current approached tb.e intensity of 17,980. The 
apparently neutral state can be obtained a great many 
different ways, the iron having diffeient properties in each 
case. The author supposes a superposition of altmmats 
layers of contrary magnetism, positive and negative. He 
experimented by sending through the bobbins Of aneledro- 
magnet with armatttte— I, a cvireDt considered positive, 
of jjuensity 17,900; a, a negative cnnent, of mtsnsltj 
ii.ioo ; 3, a positivs current 5898. After tbis ptoesas th« 
iron has no semiUe magnetism, hat it has (be folknHBg 
properties :— WbsB an radQcin^ current of detemdnate 
strength is passed alternately m opposite diredions the 
two magnetisations, positive and negative, are generally 
unequal, and their relation varies with the intensity of 
the inducing current. When this intensity is little above 
589S, the negative magnetisation is considerably above 
the positive ; with intensity ,s6uO the two magnetisations 
are equal ; as the intensity continues growing the positive 
intensity becomes superior ; it is much the greater for in- 
tensity 11,100; and, lastly, the two magnetisations 
become equal a^ain for intensity i7,i>oo. 'i'o explain these 
cffctls it must be supposed that the bar contains two 
layers of positive magnetism, separated by one of nega- 
tive. 

Zeitschrift fur Analyiiiche Chtmie, Zwfilfter Jahrgang, 

luster Ileft, iS;^. 

Determination of Phosphoric Acid in Baker-Guano 
and Similar Kaw Materials (Maiden , Jarvis , Ender- 
berry-, Starbuck-, and Howland Guano; . Dr. C. 
Gilbert.— A condition necessary for the correct detcrrrjina- 
tion of pliosphoric acid in those methods where it is 
finally precipitated with magnetia-inixlure, or estimated 
by means of n uranic solution, either gravimetrically or 
volumetrically, is that the acid should be present in the 
tribasic state. In the materials above mentioned the 
acid is in tbe tribasic state, but not always saturated with 
lime, sometimes magnesia and basic water replacing moM 
or lets of the lime. In many cargoes of these guanoS 
lumps occur of neatly pure M-called neutral phospnate of 
lime— 



."sometimes in union wiili g\p.sum. Phosphoric acid is 
generally determined in a hydrochloric or nitric solution 
of the iiiciiier.iicd. and more or less stronj;ly ignited 
sample. 1 he h.ill phosphate of lime on ignition passes 
into pyrophosphate, wluLh on solution in acids, and even 
on long digestion at a moderate heat, is not completely 
re-converted into oithophosphate. This error is most 
serious in volumetric determinations with uranic solution, 
and least in cases where the phosphoric acid has been 
separated with the molybdic mixture ; since the prolonged 
digestion in the nitric-motybdic solution re-converts a 
large proportion of the pyrophosphoric acid into ortho- 
phosphonc. Buasen's method, on Bcynoeo's principle, 
excludes this snor, as it requites avapofation in stRMijb 
preferably fuming, nitric add. Freseains recommcnoi 
in his instruAions flW the determination of pllOSphorie 
acid in guano, to fuse the sample with carbonate of soda 
and nitre, thus at once 'oxidising all organic matter, and 
ensuring the solution of all phosphoric acid in the tribasic 
state. But this advice is negledted in pradiice. Stohmann 
even recommends, in his treatise on the commercial 
examination of manures, to dissolve the ash of guano 
direifl in miric aciii, and to employ this solution in the 
determination of the phosphoric acid. The author 
rccotntntiids the fuiJowin;' procedure: — 2-5 grms. of the 
(ample, dried if the man' in a very moist condition, 
mixed with four times, ' ht of a finely-powdered 

miMute of 2 parts o^ mate of soda and X P»rt 

chlorate of pous)*^ Id be kept ready. Th« 
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mixing is performed witli a gl.iRs rod Aided lound at the 
end, in a capacious platiaum cndbte. The dust 
adhering to the rod U wiped off with a bit of Swedish 
fiiter-papvr, and ndded (o (he mixture in the crucible. 
The flame Applied is »ttiall, and in not brouglit very near, 
and iin<lfr these conditions tlio ii:nition proceeds quietly 
wiilK ut loss. As soon as ilie coiulius of tht crucible ate 
while tiiL luMt is incn'asLi!, and thi- material is kepi In 
flux for a quarter of an licur at full ledness. When cold 
the crucible is placed in a bcaktr covered v.hh about 
150 c.c. r>f water, covered with a \n atch-glais, and about 
C.L-. 1)1 nitric acid, of specific i:;ravity 1-23, are poured 
down tlie side into the beaker. Tlu- mass dissolves if no 
chi y or s;. n J is present t-iisil y and rtfjularly. If silicic acid 
is jiri pent it is removed in the usual manner. Tlic solution 
is il'.Lii in.nlL- lip to 500 c.c, and used for tlie deurmmntion 
of phosphoric acid. The uranium volumetric method he 
modifies as follows: — too c.c. are put in a beaker for a 
preliminary trial. The liquid is rendered faintly alkaline 
with pure soda-lye, and then made acid again with a little 
acetic acid. Thispiocedure is preferable to adding acetate 
of toda. The aoliition can be at once titrated, ai the raw 
nnateriaU in Question rardy leave a dittioA precipitate of 
phosphate or iron or alamina ondlsiolved. Solotion of 
acetate of unniom ia then allowed to drop into the €otd 
solution. The loltttifm of feiracyanide of potaasinm i> to 
be prepMvd ftcsh dailft or tha dry salt applied^ in powder. 
In gravinietrie dcterauDatioiii of phosphoric acid the 
author recommends that the magnesia mixture be made 
without sulphate, which if present is partially deposited 
along with tiie d<r.i'j!c ptiosphate. The proportions arc : — 
For > litre, 101-5 t;':HS- crystalline chloride of magnesium 
(Mt;Cl jGHO), 2i)0 grms. chlornle of an 1: 1:1 im, and 
400 ;;rnis. ammonia of Bp. gr. irijC>. In tiic analyws of 
mauri.ils lilc ground bon''s. anii-i.il charcoal, and 
gclni^nous 1 tidies, the chlorate of potash in the fusion 
mixture )•> n placed with saltpetre. The Daker guano 
contains 45'93 pf r cent phosphoric .icid ; the J.irvis, 36-71 
percent; the Enderbecry 4t ii per cent ; and the Star- 
buck. ^5-5.{ per cent. In an appendix Professors Freseniu* 
and M.irckt^r and Dr. Ulcx Cxpr;M their approval of 
Dr. Gilbert's procedure. 

Experience in Chemical JuriBpmdence^Helnricb 
8tnive.«^A paper on the deteAlon of hydro'cyanic add in 
poisoning cases. 1 

Dcteiflion of Grape Sugar along with Dextrin and 
Analogous Bodies. - C. Uarford. — The author's objtcl 
was to fir^d a method of readily and certainly detecting 
small quantiies of sugar in presence of a large 
amount of dextrin. A solution of acetate of oxide of 
copper, contajiiiii:; a smn!! quantity of free acetic acid, 
r pan of crystalline neulral .icetale of copper is dissolved 
in 15 parts of water, and 200 c.c. of this solution are 
mixed w ith 5 c.c. of acetic atid, containing 38 per cent of 
anhydrous acid. A few drops only of the test-liquid are 
added to the solution in question, the mixture is boiled 
only for a moment, and it the reaAion does not ensue 
forthwith it is allowed to sund fbr not more than a couple 
of hmua. If set aside fora lon^erperiod without examina- 
tioa the predpiute formed may be rc-dissol«ed. The 
same test-liquid serves for the detedion of grape sugar, 
not merely along with gum and cane sugar, but also when 
associated with nsilli sugar. All these three liodiet behave 
like dextrin. Solotions of milk sugar mnit not be too 
concentrated or tnboxide of copper may be separated on 
boilinif. 

Mctl of Determining Sulphur of General 
Applica biiity. — A. Saner. — This process is adapted for 
determining the sulpl.ur in coal and coke. 1 he sample is 
burnt in a streum of o.\ygcn, and the siiljdrjious acid 
forn.ed is toKcLted, hydrochlorjc acid containing bromine. 
A full description of the \a would b« unintelligble 
without the accompanyinr 

Precipitation of Maj X Hohr.—Magncsiaia 

geBcrally precipitated a|^ ^ an anmoniacal 



solotion which has been bent clear by means of sal- 
ammoniac by phosphatn of soda. The precipitate, 
gelatinous at first, passes on standing into the crystalliBa 
double phosphate of magoe^a and ammonia. If tho 
liquid is filtered too soon, a further precipitate is formed 
in tlie filtrate, and it is necessary to filler again. The 
CISC is quite different when, instead of phosphate of soda, 
a t^olutiun of double phosphate of ammonia and soda is 
employed. A crystalline precipitate appear* at once, and 
in a few moments it is completely deposited. 

Contributions to the Qualitative Analysis of Vine 
Leaves. C. Neubauer. — The author deteAed tartar, 
tartrate of lime, quercetin, quercitrin, tannin, starch, 
tannic and malic acids, gum, inoritt Sugar, oxalic acid, a 
crystalline body soluble in cthen ammonia, phosphate of 
lime, and gypsum. 

Comparative Determinations of Alcohol.— Dr. A. 
Kraft. — A lengthy paper on the difierent methods of deter- 
mining alcohol in wines. 

Prevention of Explosions During the Uac of 
Apparatus for Qentratlnff Mydiofcn One.— Or. R. 
Frescnius. 

Technologieal Chemical Oas Analjpsie. ~ H. 
Preaenitts^Both these papers would b« nnintelligible 
without the accompanying illttstrations. 

Volumetric Determination of Zinc. — O. Schott.— Tn 
the sulphide of sodium process the author recommends 
plazed card-paper (containing carbonate of lead) na an 
indicator. 

DeteAion of Chlorine, Iodine, and Bromine in 
Organic Matter. — C. Neubauer. — A little oxide of copper 
is introduced into the loop of a platinum wire, and heated 
till it adheres. It is then dipped into the sabatance, or a 
little of the latter if dry is sprinkled upon It. The loop 
is then brought into the flame of a gas-burner moderately 
opened, near the lower and inner margin of the flame. 
Th« carbon bums first* and the flame becomes Inminona 
followed by the charaderfsUc blue or green colour. 

DctccTkion of Alcohol in Essential Oils. — R. Bottgcr. 

Analysis of Cheese. — Alexander Miillcr. — Tliis paper 
is unsuitable for absuadion. 

Tent for the Fastneis of Titrkey Red.— Atmand 
Macller.— Equal weights of the samples of dyed doth or 
' yam am plaotd in equal imMaures of the following mix- 
> ture 10 vols, of alcohol at 96 per cent Tr., and 
[ I vol. hydrochloric acid at i*t8 sp. gr. Large Quantities 
of the solution are used, and the whole is gently heated 
I on the water-bath to about 50' C. The time is r . i li when 
I each swatch become discharged. It appear , that the 
, greater the amount of alumina in a 7"ur> i , n d the lonj^cr 
It re&ists the extruding mtxlure. 7'he author coocludcs 
that the oil is only then serviceable when it has com- 
pletely passed into that uniioown, generally called oxidised, 
state in which it ceases to be soluble in cilier< 

BmlUtiH dt la Socitlf d'Entouragtment fmr PhdmtM* 

ti!ation{7!e. No. 250, Odober, 1S73. 

Report on Bloch's Feculometer (Farinometcr).— 
Presented by M. Cloci. — Potato Starch, which is now 
u«ed in const.inlly increasing quantities in themanufasaurc 
of dextrin and of f;luco.-ie, is found in various states of 
hydration, in which the water ranges from 16 to 50 
per cent. The intermediate »tage(i arc very difficult to 
identify by their appearance or touch. Bloch's instrument 
serves to determine the amount of water present io a 
manner sufficiently accurate for commercial purposes. It 
consists of a glass tube fcimed of two parts of different 
diameters; the lower, 0'320 metre long and o ot6 metre in 
diameter, is closed at one of its ends ; it serves to contain 
the starch and indicate its value, for which purpose it 
carriea a graduated scale. The upper part fused on to the 
lower lube sersce for a funnel. It ie a cylinder 
0*180 metre long and OH>aa metic in widtlii «ad ia dosed 
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•bove with a glass stopper. To graduate his instrument 
Bioch has set out with the principle that pare starch, not 
modified by heat or the aiflion of acids, if in presence of an 
excess of water combines with a certain quantity of that 
liquid, forming, according 10 the author, 9 hydrate of 
known volume. After having exactly determined by 
drying the quantity of moisture contained in a sample of 
starch, if we take a quantity of such starch suppo.sed to 
contain logrms. of dry farina, and place it in a graduated 
tube in contaA with common spring; water or river water, 
we find alter a certain tiir^e that it occupies the volume 
of tT'SOy cc. This is the startin^^-point for the graduation 
■nd the construdkion of the farinometer. The lower tube 
should have a capacity of about 20 c.c. 17*567 cc. are 
carefolly measuica into tbit tnbe» and the volume occupied 
by tbi« it then cKmded into loo parts of equal capacity. 
It is evideat ttet each decree fcpreiwiits i per cent of dry 
farinu To auke the mmj an average sample of the 
■tarch ia takeo, and lo gnna. ate weighed aod totradnced 
i nto the tnbe with common water. It ia welt ahahcn to as 
to beat up and mix the solid matter; then a slender stream 
of water is allowed to flow along the inside of the upper 
tube so ^s to rinse down all adhering particles of the 
starch. The apparatus is then set aside for an hour or 
two until the starch is deposited, and does not move if the 
apparatus is inclined on one side. The number of decrees 
on the scale occupied by the starch is then read off. This 
number represents the proportion irt hundredths of real 
starch ; if this, e.g., is 76, 100 kilos, of the sample contain 
76 kilos, of starch, and 24 kilos, of water of hydration. 
This is the limit of composition of a comiBCfCial StarCh 
which does not roll into balls in the hand. 

Report on Murine Glue, and OH an Impemcable 
Liquid Qlue.— M. Barral.— An account of tM lUes of 
two kinds of marine glue manufadured hf Madame 
Audouin. The {mparmeable liquid glue serves to make 
troughs of pasle<boa<d tot photographic purposes, capable 
of resisting tba adUoo of aiirate of stiver, and even highly 
cooccnttated idttk add. 



BlltUU$t4$ h Socitit Chimiqui de Paris, tome n.t No«. 4 

and 5, September 20, 1873. 

Use of tlie Hytlrosulphite of Soda for the Titration 
of OxygcQ and Oxidised Compounds, and on Certain 
Novel Padts Concerning Oxygen.— P. Schutzenberger ; 
nnd Ch. Rhder.^ — ^This important paper, which requires an 
ill08tfalim,vritl ba ^ven entire at an early opportunity. 

New Experiments on the Respiration of Fiahea.— 
Dr. Quinquand. — A physiological paper. The dctenniBa< 
tions of oxygen have been nam If the method of 
Schiilzenberger and RIsler. 

Process fcr Deteimining the Hxmoglobin in the 
Blood. — Dr. Quinquand.— Aa application of the same 
method. 

Researcbea on Indium. — M. C. Rcessler. — The speciftc 
beat of iadiam teoalres its equivalents to be iiy^, arid 
leads as to ascnbe to its oxide the formula In^Oj. 
HIAaito this view has been unsnpported by fads, but the 
KVtfNir has succeeded in obtaining the alvm of todininaod 
aoUBdniuro, Inj(S04)jNH4SO.+24U20. This atom is 
venr solnble, water at i6' C disaolving twice its weight, 
and at so^foor times. The solution on boiling deposits 
a white powder. The salt i In t lublc in alcohol. 

Constitution of Certain New Uraniferous Minerals. 
--L'l. I'.k.l'.' r_— d. .1 1-::,'. 1 r.g minerals have been fdund 
in the WciSbCT Hiis-li mine .it Schnecberg, and have been 
examined by Wcissbach : — Urnnosphenlf, — Hemispheric 

bfick*rcd masses which decrepitate on beating, and are 
itielvcd Lalo a somber of silky needles,— 

B'lOi.aUaOj+aHjO. 
Walpurgint, a ba^ic arseniatc of bismuth and uranium 
(Bia6j)j,As,0j+(t .0 A ,0. loH.O. On calcination 
this miaera) tarns brown, and after cooling appears of a ' 



deep orange-yeiiow, without altet.itioa in the form of Ute 
crystals. Tragerilt (arscni.^tc of uranium)— 

(UaO^iiAs^Oj+lzHiO, 
forms yellow crystals, which lose water when licit t d, .ind 
become temporarily of a jjuldenbrown withoutmodification 
of form. Their yellow colour return? on COOUsg. 
Zfunrritc (arseniate of uranium and copper), — 

(As04)iU04Cu+8H,0. 
This mineral forms fine green crystals resembling chalco. 
lithe, or phosphate of arSBtoat and copper. Chalcolithe 
from Redruth contains 3 per cent of ar»enic acid, whilst 
zeunerite is free from phosphoric acid. Uranospinite, 
(As04)^C.^(UO)4 + 8HiO, is of a pale yellowish green and 
corresponds to uranite. If nitrate of uranium it added 10 
a solution of oxide of copper in arsenic acid there a|nean 
a turbidity, and sresn crystalline tamelliB are formea, «r, 
if the soluiioo is l}Ot« a ciystalline powder agreeing in 
composttfott with xenneriee. 

Detei!\ion of Tellurium and Sulphur in Ores. 
— G. Kustel. - To delett tellurium in ore* which contain 
it in the state t)f tclluridc of gold the author usfs fodiiim 
amalj^am. The nowdered ore is pl.iced in a c.-ipsulc with 
a little water and merLUfv. and at'tcrwardK a little sodium 
amalgam. If tellurium is present the water takes a violet 
colour. If it Contains sulphur the water bl.ickens silver- 
foil. If sulphide of iron is present the violet colour pro- 
duced by the ttlluride of sudium maybe masked by the 
precipitate occasioned. In such cases the water is poured 
off, a fresh quantity of water added, and the teat ia 
re<oouneaced with a fragment of sodium amalgam. 

Readllon of Telluraus Acid.— F. Stolba.— Tellurous 

acid, mixed with an excess of alkali is reduced by (;lucose ; 
if the solutions are dilute, and a large quantity of glucose 
be employed, the whole of tlie tel'urium is deposited .is a 
black powder. Sclenious acid is do6 reduced under the 
same circumstances. 

Apparatus for the Analysis of Gaseotis Mi.vturea.— 
M. Orsat. — By mc.ins of an aspir.itor, whicli i:i.iv be 
merely a bottle half-filled with water, and conne^ed by a 
caoutchouc tube to a graduated jar which serves for 
measurement, and which may be raised or lowered by 
hand, we introduce into the Jar 100 c.c. of gas. Then, 
by raising the aspirator, this gas is transferred into a 
first receiver which contains a solution of potassa at 40* ; 
the carbonic acid is absorbed. The decrease of volume ia 
noted. The gases are then transferred to a second receiver, 
ammoniacal hvdrochlorate of ammonis and metatlie 
copper, cailNnue oxide and oxygen am ahsorted, and s 
fresh decrease of volume is noted. What remaiot is 
nitrogen if the produOa of combostiMi are under examina- 
tion. The volume of oxygen being luiown, if we deduct 
the quantity of oxygen which has Men introduced along 
with it, and has served to form carbonic acid and carbonic 
oxide; then as oxygen is transformed into carbonic acid 
without cbinijr L r volume, while it is doubled on becominj; 
converted 1:1 ;u Ljiri onic oxide, the joint increase of volume 
of theoxygrn, ,.rii', the carbonic acid as compared with the 
initial volume o: uTtyi;eii, represents half the volume of the 
carbonic oxide produced. Chlorine and sulpbnrOSS SCid 
can be absorbed by means of suitable (eagents. 

Method of Printing Anilin Colours on Calico. — 
( Moniteurde la Ttintnrt). — A solution of gelatin is prepared 
containing about 50 grma. to the litre of water. Solution 
of bichromate is added drop by drop till a straw-colonr 
is produced ; the anilin colour ia then added, and the 
mixture thickened with dextrin or with roasted search. 
After printing the pieces are exposed for some Imnus to 
light, which renders gelatin insoluble in opataA with 
chfome. The gelatin may be replaced by s aolution of 
casein in s snail quanti^ of ammonia. 

JtWatenn'r fMtr Ztthuig, No. 35, 1873. 

The Vienna Exhibition. Ttit display of dyed silks 
from I.<yoRB is particularly beautiful. A novel feature is 
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the display of the v.irious dyc-warcs alon^ with the dyed 
goo(l>. The paper-)ianj;inr;s in the Englull depwlmeiit 
are pronounced unique and splendid. 

Dyeingand Finishing Plushes.— TbemtborcontbUKB 
this tttlkjeA in cootiderable detail. 

Use of Bpaom Salts In Dyeing.— In dyeing wool for 
goods which require to pass under the stocks, it has been 
observed for some time that an addition of epsoms gives 
greater permanence to the anilin colours, especially primula 
and inethyi-viulet. An addition of sulphurous acid is also 
found advantageous for the y^iiiiL- ccihnirs. TheooloWB 
are brighter and less inclined to rub off. 

Cochineal-Red on Cotton.— To 10 \h^. of goods take 
10 OSS. of taanin, and dissolve it completely in boiling 
water. L«r the goods over-night in the solution. Prepare 
•ome red liqaor at xa* Baume, and put into a small tub a 
■afficieot ifiiantity to work 2 lbs. of cotton yarn. Work 
the vara for ten minates. Fill up the red liquor to its 
original quantity, and work 3 Iba. more ; and so on, till 
the whole of the yam has been mordanted ; it is then 
allowed to dry, with frequent turning. Piece-goods are 
Wloced for an hour in red liquor of the same strength. 
When dry, the goods arc passed through a boiling bath of 
I lb. of prepared chalk to every 10 lbs. of cotton, and 
washed twice. i to i) lb. of cochineal is boiled out in 
water; a colour-bath is made up at 40° Reaumur, with the 
addition of a little flavin, and the goods are worked, raising 
the temperature &lowly to near the boilini; point. 

'I'here are receipts for a Nicholson blue, a cochineal 
ponceau, and a magenta ponceau on silk, the coluurn for 
the. latter being hydrochlorate of rosanilia and hydro- 
chlorate of chrysanilin. There are alao fecdpta for a 
claret, a mouse, and a drab on wool. 

Maw ReatfUon of SaflTranln.— If a few granolee of the 
colour are mixed with 3 drops of concentrated sulpharic 
acid on a porcelain capsule, and stirred, a splendid blue 
colour immediately appears. The addition of z drops of 
water converts the blue to an emerald-green, and, by con- 
tinned alternating additions of ..kid and watir .ilincist 
all the prismatic shades can be i ru Juecd witli ie:r.ait;able 
heauty. 

Revolution in the Alkali Manufacture. —According 
(o K. Wagner, LLbl.mc s process is about to be superseded 
In England, Austria, and Germany. A solution of chloride 
of sodium ia COO ver te d by bicarbonate of .immonia into 
chloride of ammonium and bicarbonate of soda ; the latter 
crystallises out, while the chloride of ammonium remains 
in solution. This chloride of ammonium is distilled with 
limeatone, and yields carbonate of ammonia, which is 
convwfted into bicarbonate by the excessive acid of the 
aoda salt. No sulfur or sulphuric acid is neede4* The 
soda obtained is v«v strong, and free from sttlpbitr com- 
|Muods. Haot, foef, and kdwnr are eeonooiised, aad the 
cscapeof aoaionifaiesisataaciid. (As soon as we tee 
this qrstsai at won wa wifl exaoiiiw its probaUs 
quences icieatific, sanltaiy, and comnicrciali 



men. Had they, like the Prussian commissioner, Lefeldt, 
come and seen with their own eyes, we must, in common 
charity, suppose that their reports .Tnd conclusions would 
have been very different. Amon^;st the grosser error?, we 
find a statement that MacDougall s process — disinfection 
With s-dlj'.hite of magnesia and carbuUte of lime — has 
proved a failure. The fadl is that the Carlisle irrigation- 
plot, where the sewage undergoes a preliminary treatment 
with these materials before being admitted upon the land, 
is almost the only farm of the Idnd which has neither givA 
rise to complaints of nuisances nor proved a nursery of 
parasites. vlHiether it has proved a commercial success 
we are unable to state, but if not it has merely shared the 
common lot of irrigation-farms. With reference to the 
sanitary effeAs of irncatioa-fanns on their vicinity, a very 
important piece of evidence has come to light in a " Blue- 
book" lately issued, entitled "Progress of India for the 
Years 187X and 1872," drawn up by C. R. Markham, C.B. 
We find it here stated that as early as 1S47 an epidemic 
which was then experienced in the north-western pro- 
vinces was more general and more severe than elsewhere. 
A committee of invcstication recommended that irrigation 
should not bebrouf^iit w;tl;:n m.) y.irds of the villages, and 
that a double row of trees should be planted round as a 
barrier. Now it is very true that nuisances of all kinds 
arc less formid.ible in Ik-lgium or in England than under 
the sun of India; I3ul, on tlie other hand, in India 
irrif;ation is conducted witi; cle.in w.itcr, .nnd is only applied 
when the rain-fall is deficiLnl. If under sueh circumstances 
it is pernicious, how much more will this be the case when 
the land is irrigated continuous-ly, and with offensive water. 
If a sewage-farm requires to be encircled with an un- 
inhabited distrid^, the expenses of the system, formidable 
enough alrcad)r, will be still further atigmented. We trust 
that our Belgian friends will not suffer themselves to be 
misled, Let them |>rocure M. Lefeldt's pamphlet, aod 
contrast its revelations with the loose statements of 
Messrs. Derote and Van Mierlo, and they will hesitato 
before committing themselves to irrgiation schemes. Tho 
chari^e against piecipkation, that it was unable to purify 
sewage, has been so strilcingly refuted that it is tacitly 
withdrawn. Even the last ground of its opponents, the 
alleged worthlessncss of the deposit as manure, is giving 
way before the irresistible logic of fads. Perhaps such 
manures ont^lit not to produce remunerative crops, but 
they do, in spite of our tl < W'e cannot help saying 

th.Tt if Messrs. Derote aiiJ \ an .Mietlowill in future leave 
chemical questions — suth .-.s the treatment of sewage- to 
chemists, u will be better both for their own reputation 
and for tlw public. 



MOTICES OF BOOKS. 

KiU* rfi lit II liH. s, Assitiniis, in< lit ili la Si tine. Utilisation 
det Eitiix il'Effoul dt S'A/^fflonumti'jii Unixelloise. Usims 
lie Haeren,IrrigtilioH dts Plntfiitix S^ihUinneux di- /.in: i! 

dk Ptulky. Par Lbon Dbrotb et Cuarlbs Van Micrlu. 
Bnnelles : Baertsoca et Cie. 

Works on sewage and its utilisation are becoming almost 
as plentiful and as agreeable as sewage itself. The 

riamphlet before us does not attempt to throw any new 
ight upon this vexed question of modern times. Its 
authors, two " engineers of bridges ani! hifjhways," content 
themselves with the easier task of rejie.i'.ing the question- 
able, or :iiLir<; th-in qi:< -,'.ion.ible, st.itcments which circulate 
ia liogtand, aad aliowiog them to mislead their couotry- 



MEETINGS FOR_THE WEEK. 

MoNP«r, Nov. 3rd.— Rejral Inititution.a. General Monthly Mcctinc. 
TwvaaoAViMi.— CbBmkal,S. H.GtiiMhaw>nd C. Schorlrmincr.*^ 
tbe wnantlnrlic Add and Normal Heptyl AK 

cohnl." D. Howilii, " On thr Opticil Properties 
e-'f «nm<- Mpjifi^.iiiMin of iJ.r C>i;<.hona AlkaJotda." 
J. B. Hannay, " On the ExpanMaa nf Carboo Di- 
•ulphide, and tbc Action of Iodine Tridiloride 
upoD that Subsunce." VV. F. Donkin, " Ob ths 
BstiaiaiioD ol NUraiss ia Potable Wateta.* 

Analysis of Food, Water, and Air. — Mr. 
W'a.NKLY.N h»s opcnei! a Laboratory at 117, Charlotte Street, 
FitiTO^ Square, and is rrT^rcd 10 give PraAical InatniAioa te 
Chemical Analyiit to Medical Officer* of Health, aod to p«rsam 
prvpoiing to undertake tbedutietofPublicAnalyitiunderthe new AA. 

TWO Courses of Letftures on Geological 
MINERALOGY will be eivco at KING'S COLLBGB. 
LONDON, hy Professor TENNANT. to which the pubUc ara a4> 
milted on payinR the College fees. One Course is given on Wcdoesday 
and I' liday morning, from 0 to lo o'clock, cummcncinr Wedncadav, 
Oflobcr 8th, and tcrminatiiiK at Easter, 1874. Tha olan^CoMiac la 
eiven oe TInmday cvcBlogs, Crom 9 to 9, cmbsscb ' 
Tb« LcAaics are illnsirated by a very estenslVe 
cimcns. 

Pnfiical InstruAion in Mincralo^ and GcoUii;)' is 
TsHMAMT, F.C.S., at bis residcace, 149, Strand, W .C. 
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ESTIMATION OF SULPHUR IN IRON AND 
STEEL. 
By T. J. MORRBLL. 

The more common method of ektimating sulphur in iron 
and steel consists in aAing on the mctaf with Mtlphuric 
or hydrochloric acid, and precipitating tout metallic ml- 
phide hf the evolved sulphuretted hydrogen. It would be 
a derideratom, in point of time, if tnie sulphide could be 
Ute&ly weighed. 
• By passing the evolved gates through an amntoniacal 
solution of cadmium oxide ^or a solution of sulphate to 
which an excess of ammonia has been added), a precipi- 
tate of cadmium sulphide is ohtaincil, wiiich can bt? :it 
once colledled upon a small filter, dried at 212' I. ar.u 
weighed. 

The phosplioretted hydrogen, evolved in a solution of 
the metal tnt;ether with the hulphaieited b7droKen,cauBes 
no precipitiitc in tl:e sohjtion. 

The presence of ammoniacal salts wouKI also prevent 
any precipitation of carbonate of cai!mj\mi by the traces 
of carbonic acid in the air drawn throu_;h the apparatus 
by the aspirator after the metal is dissolved. However, 
the aspirated air could easily be passed thfOUgb pOtAtta 
solution, to remove its carbonic acid. 

To prevent the precipitation of oxide of cadmium on the 
filter, the precipitate should be washed with diitiiled 
vraier contuning diminishing quantities of ammonis. 

If, in very accurate estimations, it is necessary to esti- 
mate the minute quantity of sulphur left in the solution 
and residue of the metsu, this can be done as usual and 
added to that found as above. 

Five lest aiulyiea of a piece of Bessemer steel known 
to contain 13 per eent of sulphur, gave as fol^ws:— 
(j) 0-124 per cent ; (2) 0123 per cent ; M 0'I37 per cent { 
(4) 0125 per cent ; (5) 0-124 P^'' cttHL^Miurieiut Chemist. 
CsBbtIa Inn Woifa, JohmUxnt 



ON CHLORIDE OF MSRCURETHYL. 
By J. M. MAISCH. 

This compound, it appears, has recentl/been introduced 
in Europe into medicine, and it is claimed for it that it 
may be used in the same doses and for the same pur- 
poses as corrosive sublimate, over which it has the ad- 
vantage of not precipitating albumen, no matter In what 
eolation the latter may be, whether as egg albumen, in 
the semm of Mood, In urine, Ac. Scheiing and Co. have 
inttodaeed H «nte tbe name of Hyiraegynm irM/fo* 
thhratum. • 

It was discovered by Strecker* and by DQnhauptf in 
1854. The former chemist started with iodide of ethyl, 
preparing therefrom as the first step the iodide of mercur- 
ethyl ; the process of the latter involves the previous 
preparation of bismuth-trieth) 1, which being decomposed 
by corrosive sublimate, yields the compound in question, 
besides chloride of bismuth-ethyl. Whichever course i< 
followed, the process, or rather scries of processes, are 

* Ann. it. Chttn. und Pharm., mn., j/. 



tedious and complicated; but that of Strecker appears fo 
offer better advantages in utilising all the material. 

Iodide of ethyl or hydrind;c etli-.-r CJI,!. was dis- 
covered by 0.i\-Lussae in 1S15. and prepared by dis- 
tilling; absolute alcoh.ol hydtiodic acid, and separating 
the coiiipcund from the disiiUatc by water. Serullas* 
subsequently improved the process b - ui.;n:; iodine and 
phoiiphorus with alcohol, and Personm * fcund the use of 
amorphous (in'^tead of ordlnarv) pliasphorus very ad- 
vantageous, using again absolute aicohol. The latter 
process was rendered more pradlical in 1S62 by Rcith and 
Bcilstein,! who proposed to put r part of red phosphorus 
into 5 per cent of alcohol, sp. gr. o Sj, placing the flask 
with the mixture into cold water, adding to parts of 
iodine, distilling after twenty-four hours, shaking the 
distillate with soda solution, and removing the oily ii<tttid 
which is rendered anhydrous and redlified. Liefaen com- 
municated, in 18681 to the Vienna Academy of Seienees, 
his obsenratfons that the chlorides of the alctriiol radicals 
are converted into the iodidea on being heated to aboot 
130* C, with an excess of concentrated hydriodic add. 
Wanltlynll and De Vrij^ have simplified the preparation 
of iodide of ethyl very much by using absolute alcohol, 
to which a little more than one molecular weight of iod. Ii- 
of potassium is added, after which dry hy Irochloric acid 
gas is passi'd into the liq'nt! ; or tl-.e liydi uLhloric acid is 
first passed into the alcol.ol and f-iffici^ iu iodide of 
jiutasHium added afterwards ; after twenty luur hours the 
mixture is distilled, the iodide of ctl-.yl separated by water 
and purified by washing, dryin;', and reiftifyinj;. 

Iodide of ethyl is a colourless oiiy liquid of 193 sp. tjr. 
at 15 C, (60"* F.), of a strong and peculiar odour, and 
boilinj^ at about 70° C. (r^S' F.) When diiie^teJ with 
tuercur)' or some other met.als, etliyl compound'; of the 
metals are obtained, la this manner and ^ taking advan- 
tage of the influence of diffused light, Strecker prepares 
the iodide of mercurethyl, re-crystallisinf! the produAfrom 
alcoholic ether. It forms then colourless i: descent scales, 
subliming at the temperature of boiling water, fusing at a 
higher temperature, of an unpleasant odour, and being 
decomposed bydire<fl sunlight finally into mercuric iodide; 
its composition i« C4HsHgI. If its alcoholic solntion is 
precipitated by nitrate of silver and the filtrate carefully 
evaporated, crystals or a crystalline mass of nitrate m 
mercnrethyl are obtained, which Is readily soluble in - 
water and almost as freely in alcohol. 

This nitrate Is easily converted into the dilorlde by 
adding to the aqneona eolation of the former, muriatic 
acid or chloride of sodium, nitric acid, or, in the latter 
case, nitrate of sodium being separated in the aqueous 
solution. 

Chloride of mercurcthyl has the composiUuii 
CiH<,H^C! : it forms white thin scales with an almost 
silvery lustre, and of a peculiar ethereal unptea'^ant odour; 
it is very ."iparint^dy soluble in cold w iter, little in ether 
and cold alcohol, b:it freely in boiling; alcohol, cr vstalhsing 
ai^ain on cooling ; it subhmes at 40 C. (122" b.) without 
fusins; previously, and condenses in thin laminae; exposed 
to the air it evaporates completely, and heated in a water- 
bath it may be fused to a dear oily liquid, which 
evaporates without leavin;:: any residue. When rapidly 
heated upon platinum foil it burns w th a ^lir;ht flame, 
the vapours having a disagreeable odour and a metallic 
taste. Being very poisonous, it must be handled with 
great care on account of its ready volatility. Schering 
regards it as pure if it is readily and completely volatilised, 
dissolves without residue in boiling alcohol, yields in 
alcoholic solution but a faint reaAion of chlorine, and, 
with alkali, does not pfoduce a precipitate. 

It remains to be seen whether its inadivity upon 
albumen renders this new claimant for medical favour so 

• Ann. lit Chim. et Jc PUyt.. xvv.,3^$ Slii.,irSl, 
' CtimfffS Kemtut, V.l. j,f>S. 

; .iM.i.rf C^irm r;:.Jnn., cswd,, SJft 

• Polyl. CcnlralU. 1867, 675. 

I a. Jthrlh /. PAerm.. ani, tin. 
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much iupt! lor to corrosive sublimate and sauiUr luer- 
Curinls, th.ic its good qualities wotjid more than ou(weip;h 
the dang&iH and uncenainties that must reiult from its 
ready volatility at our uiaal ■umnier tenperatUK.— ^»<. 
jfoam, Phnrm. 



ATOMS. 

Dr. C. K. a. WRir.Hr, commenting on some rem.-^rks 
made in an article in Vac Atlunirum, writes as follows to 
that paper :— 

Is that article you have done me the hoaoarof Bingling 
me CNit (oot in the most tasternl manner, perhaps, bnt that 
is a matter of opinioa) as the representative of a ichool of 
cheoNits, whlcn oumbert amongst its adherents many 
«el]4agMiwn aaoea (» an example of which najr be men* 
tloned Sir BenjamSii Brodie) ; the members of this school, 
though differing amongst themselves on certain details, 
yet agree on this main point, that they objed to view the 
experimental fa^ls of chemiFtiy an J ti c allu u branches 
of knowledge, sohly through the medium of one pre- 
COnccivi'fl notion as to the ultimate nature of nmiter. 

Sptaking for myself, I fail to see the cofitncy of the 
reasons which lead a great numbirr of modern chemists to 
the impression that matter can only be viewed as being 
TTi.idc up of "atoms" of some sixty-five essentially 
ditten-nt kinds; thefc atomt:, when conned^ed tofjethpr in 
ccrt.iin ill drfmcii way^, constituting the "molecules" 
of which the innumerable compound's now known are con- 
ceived as being made up. I adn-.it willin;:;ly tiiat tliis 
" atomic hypothesis," if once admitted, is in close accord- 
ance with very iii.iny physical generalisations (ride Max- 
well's recent Icdlurc on molecules) ; that it gives a clearer 
explanation of many chemical phenomena than has yet 
been afforded by any view based on other notions as to 
the ultimate nature of matter (<-.^., the notion that there 
is but one kind of primordial matter, ali so-called elemeais 
and compounds being, as It were* allotropic modificatioos 
of this matter differing from one another la (he amooat of 
energy latent per unit of man) ; and that, diieAtv or in- 
diitaly. it has done immense eervioe In extending the ! 
bounds of Itnowledge : but, notwithstanding the assertion j 
of the PcesideotoC Iht British Association, that there has ' 
aotboin shown to be " any inconsistency In the atomic 
dwO^t nor in the conclusions to which it leads," I yet ' 
venture to think that this "atomic hypothesis" is not' 
capable of giving a clear t-xpl.in.itjrjn d many chL-mu al 
phenomena now known to us, and ih.it r. is n:ii consistent 
with otl-.er so-callei Lnws of Nattirc i.., ,, hypotheses tliat I 
meet every case yet propounded by cxjicfuuctsi or pre- 
diAed beforehand). 

To t ike A single case : there is no hypothesis that better 
deserves the term " Law of Nature" to be applied to it 
than Newton's fundamental postulate, that two very small 
portions of matter (an 1 < r;' t vo atoms) attrad one 
another with a force rroporticnatc to the produA of their 
masses, and inversely proportionate to the square of the 
distance between them. I fail, however, to see how the 
motions of inulectilcs amongst themselves in diffusion, 
expansion, fnction, &c., are explained in accordance with 
Newton's hypothesis ; nor do I sec how the evolution of 
definite quantities of heat during chemical reaflions {i.e., 
the transformation of certain amounts of atomic motion 
into molecular motion), and many other analogous phe- 
nomena, are accounted for by this **law of force" regu- 
lating the mutual adlion of atoms 00 One anotlmr. On 
this point I may be in error. If SO, I am Open to €00- 
vision, and will willingly recant my otgeAion to the i 
atomic hypothesis Ott this score when It is shown that the 
same hypothesis which accounts for the motions of celes- 
tial bodies will also account for titose of ultimate atoms, 
tbi! existence of such atoms being assumed. 

Even then, bowever, I should still retain the conviaion, 



which I have elsewhere expressed, tliat in tcnehin^ ilic 
science of chemistry it is preferable, first, to eniirr.er.ite- 
the fadls in lani;uage independent of any hypuiljcsiF, nntl 
then to enunciate the \artou5; hypotheses tliat have iieen 
and are held, showing how f.ir each in in accordance or 
coiut.idiciion with the observed f.icts ; r.iilii r than to mix 
up fr>)ui t'.ie out-jet one ivirticul.Tr hypothesis with the 
facts, so as finally to impress on tlie nund the manifestly 
erroneous conclusion that the fads have no existence 
apart from the bypotbesit that more or less clearly explaina 
them. 

The President of the British Association states that 
the objedlors to the atomic theory " are unconsciously 
guided by it." It may be within the memory t;f such of 
your readers as are interested in this matter, th.it Mme little 
controversy on this subjed was cartied on last year in the 
pagies of the PkiUua^kkal Magatiiu» This ceased on my 

Satt ftom a cooviAion of the asdessncss of continuing 
iseustion with an antaipnist who jtetslsteally ignored 
the main point at issue, vu.. the distuAioa between ibo 
meaning attached to^ the phrase "atomic theory*' by Dr. 
VN'illiamBon and his disciples, and that applied to the t«m 
"atomic hypothesis" by myself; the former phrase being 
employed to indicate not merely what is commonly under- 
stoot) as a hypothesis, but also to connote a large number 
of purely experimental ^-eneralis.ttions wholly disl4n<5t from 
the h\pothesis propounded to account for them. That 
tlie aioioic hypothesis (as these words arc understood by 
tlie m.ijority of chemists) is in any way whatever, con- 
sciously I r unconsciously, involved of ncscusity in the 
calculation (from experimental data and arbitrary con- 
ventiotiij of a formula {I.e., a set of symbo'.s indicatuff; in 
brief cytain physical and cl'.emical properties and re- 
aAions), is a point that I am wholly unabie to see; but, 
on the other hand, the following quotations (samples of 
many that might be given as illustrations) demonstrate to 
my thinking that the habit of mixing up the known and 
the unknown by using defe^ive language which embodies 
both forms of idea when the former only should be refeneil 
to, is ptodu^ve of contradidofy statenwots and of oa^ 
philosophical modes of thought. 

" The so-calteJ I, aw of Multiple Proporti«Tns has no 
exialciice apart from the .\tomic Theory." {W ilhainson, 
jfourn. Chan. Sac, 1869. p. 339 ) 

"The Law of Muitij-'ic rt.>pof tions, beit^ founded on 
experimental fitts, stands as a fixed bulwaik of tf.c science, 
which Tiiust fi r ever remain true; whereas the Atomic 
Theory, by \\hich we now espiain iliis. great law, may 
possihh' in time {;ive place to one more perfe(fUy suited to 
the e\[<lan.ilinn of new facts." (RosCOO, " ElcmCOtaty 
Chemistry,' i&t edition, p. 54 ) 

" This important law (of multiple proportions) which 
was first clearly esublisbed by Dalton. was explained by 
him by means of his atomic theory." (Miller, " Etemeota 
of Chemistry," vol. i., p. 15, ist edition.) 

" The atomic theory .... is the very life of 
chemistry." (VViJliantson, he. cU., p. 365). 

Sir Benjamin B*rodie "agreed with Dr. Odiing when he 
said that the science of chemistry did oot requite or pfov* 
the atomic theory." {Ibid., p. 440.) 

It is scarcely necessary to point out that the statements 
of Dr. Williamson are diatiictiicaliy opposed to the juxta- 
posed quotations ; that the first statement is in opposition 
to the oj-imon of must other chemists ; am! that these dis- 
crepancies arise f;om the abnormal mennin;; attached tO 
the term '* atomic theory" by Dr. WiUiambon. 

For the reasons above stated, I have no wish tore-open 
a controversy on this subje^ ; but the way in which my 
name it referred to in the article alluded to causes me to 
request space for the insertion of the foregoing remarks* 
so as to corred any possible misapprehension as to the 
effeCl of the eloquent presidential address at Bradford on 
the opinions of those who objeA to view fads $oteiy through 
the medium of preconceived notions, no matter bow 
attradive or how useful when jodidously employed. 
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PRQCEEDIMGS OF SOCIETIES. 

MANCHESTER LITKRARV ND PHILOSOPHICAL 

AumMl MtiUmg, AfrH aglA, 1873. 

B. W. BiMMBv. F.ItS., F.GS., Vicv-FketMmt, in tie 

Chair. 

The following Report of the CoODCll wit md hf one of 
tbe Secretaries : — 

Tli« Coaacil Imvb the sMUfaAIoA to leport that a 
fnrtlicr iBntewintat bM Uken place in the financial 
positioB 01 tho Society, tbe Treasurer's account showing 
that tbt feiinal balance on the jtst of March last was 
£407 ta. 44., agtinat £340 os, 3|d. on the ant of March, 
187J. 

The number of ordinary members on ihc roll of the 
Society on tin.- ist of April, 187a, was 174, and 6 new 
membi-rs Imvc since bct n ikded ; the losses arc- 
Deaths, 4 : resignation!, 4 ; and defaulters, 3. The 
number on the roll on the ist of April instant was, there- 
fore, 169. The deceased members are John Francis, 
George Cliff Lowe, Samnel Eniiiiael Molsoo. and Joseph 
Jordan. 

Mr. Georf;c Cliff Lowe, whose; death was the result of 
an accident in the United Stateet, was known to many of 
our rr.cmbcr; for his general and accurate acquaintance 
with the natural sciences, but more particularly that of 
■•tronomy. 

Possessing a love of knowledge for its own sake, and a 
comprehensiveness of mind to deal with other besides 

iAsrely physical sobjeds, he took great interest in the 
eadin|i philosophictl qnestions of tbe present time, and 
bin opuions «wre generally to be Couad on the side of 

E regrets. Altbongfa not a frequent contributor to the 
lentnro of idence. Mr. Lowe had an aoiteoew ^ per- 
eejitlOB, combtaed with n degree of manipeletive and 
artiRlie tfdil, which made his cooperation and judgment 
madi valued and sought for by others. 

We thus find Mr. Lowe's name associated with that of 
Professor F. C. Calveri, F.R.S., in a joint paper " On the i 
Expansion of Metals .ir.d Alloys," published i;i the 
Proceedings of the Royal Slu u Iy, vol. x., iSCxj. Mr. I, owe 
w.TS also associated in business witli our nicinber M r. WilJe > 
as mi eledtrical engineer, .^n J buncjestod to hun the plan of 
exciting a nMir.bi-r -A t-IcLlro tii.if;nctit in.ich:ncs by the 
current from <>:ic machine, in>t!_'au uf eniploying a separate 
exciting ni.-icl.iae for each. W ith his philosophical attain- 
mdni^ Alf. Lo'.vc combined cst;niALle moral qualities, the 
most COnspicu<;i;!S ul \vhi.^h were thi; .i mobility of his 
charafter .tiid the i^tncrosity 01 his disposition. 

Mr. Joseph Jordan, F.R.C.S. Engl., was one of the 
oiliest members of the Society, having been elefted on the 
29th of OAober, 1821. He was born in MancbeMer, and, 
with the exception of a short period when he was snrgeon 
of the ist Lancashire Militia, resided in Manchester all 
bis life. He retired from aftivc pradVicc .1' o-.it nine years 
ago, when he was in the 76th year of his a<^c. His name 
will be distindly remembered as the founder of provincial 
medical schools. A* early as 1814, he gave regular courses 
of Icdores on anatomy, with dcmonitratiiMM and dissec- 
tions, to daasea of medical pupils and students. He was 
the flrtt pfOvinGial kdhirer and teacbw whose certificates 
were aeeqtted and recognised by the examining bodies in 
London^ Tbe Apotbenries' Hall began to accept his 
certificates in 18x7, and the College of Surgeons in 1821. 
In 1826 he built a medical school in Manchester at his 
own cost, and, besides its ledturc hall, provided it with 

one of the most coi-imo Jious .Tiid best-fitled di ->sl L~ti ii i;- 
rooms in I'n^'j.uid, and transferred tu il hii own valuabic 
museum, cont.iinin:; nearly .^n^Jo anatomical specimen;; 
and morbid ^:>.d oih^r prcji.irations. He subsequently 
placed tliis ir.u- ; i:ni in tiic M in^hester Royal School of 
Medicine. He devoted himself to the arduous duties of a 



public lecturer for twenty years. On his retiring from the- 
chair, a public dinner was given to him hy bis mends, in 
Odober, 1834, attended by almoet every medical man of 
reputation in Manchester, and a handsome and valuable 
testimonial in silver plate was presented to him from bin 
friends and pupils, 

Mr. Jordan had further claims upon pubiic reetid ca n 
large benefatftor to suffering humanity by profeiskmal BO- 
paid services. I n his private pradiee, extending over moro 
than fifty years, Mr. Jordan ever showed a special devotion 
to the relief of the sicbnesa and suffering of the poor. His 
great professional sItUI, often unpaid, and even supple- 
mented by * fibeml purse, and that genuine kindness 
which ever doubles tbe value of a gift, won for liim the 
blessings of thousands. Nor was hi^ ph'l-'':'' r' piiy less 
conspicuous in official positions, .\buut i S:,). he nided 
largely in founding; thi' Lol'k Hospital foi unfui tun.Ttcs 
women, of which he was the surgeon or consulting furf;eon 
till he linally retired from pracUce. He w.-is alwnvs .a 
steady benef.iiTlor to the institul.on, in wite counsel .in I 
liberal don.itions. In 1835, he was appointed .m honoi.ity 
medical officer oi the Royal Infirmary, and loni; .•illed thi; 
honourable position of its sen or .surgeon with the liif;heJt 
credit to himself and with pr^-.-a benelit to tbe institution 
and the community at large. \\ it}i n its v. ills he often 
performed some of the f^reater, .is well as the more delicate, 
ojier.itions of surgery ; h Is rc!ii .irk.-iblc nerve and steadioess 
and precision of hand admirably qualifying him for these 
duties. He invented a roost beautiful little lamp to obtain 
a magnified view of the membrane tympani and other 
organs, for which the Society of Arts awarded their silver 
medal. His clinical lefiurce in the hospital wards always 
attraAed a large and attentive following of the pupiU ami 
students, and a few years ago a very numeroosly aina 
testimonial wat presented to him by the pupils oftho 
Knyal Infimaiy for these ledbues. H« was a most 
elac|uent and interesting ledkBrsr, and his gnat and long 
experience enabled him to illostfate Ma foftares with cases 
bearing upon the subjea, which rivetted the attention and 
increased the bnowledge of bis hearers. 

Mr. Jordan was a valtwd contributor to medical science 
by a new method of treating false joints. A difficult cl.iss 
of surgical cases is presented when the fractured surf.icts 

of bone refu.se to reunite, i)r L-l^e unite sobadlv .14 to cause 
great suffenni; and even loss of the use of ;i 1 tub. For 
the cure of these so-i..illed ■• f.ilse joints,"' and ti;e effefling 
of a speedy, safe, .in 1 s.itib.f.u!ory reunion of tl:e iradurcd 
bones, Mr. jotd.in, in the year iSt4. invented .ind .ipplied 
a new and excccdnii^ly simple mudc ot treatment. His 
plan was recognised not only by his professional brethren 
in M.inchpstcr, but in June, 1S56, thu eminer»t Paris 
{.urj^eun, Hrofessor Nelaton, in a p'.iblic levfluie to h;s clas', 
described the method as "a happy innov.itinn, and one 
capable of reccivii-,;; numero-.is ,ipphc,i;;ons." l liepriority 
of Mr. Jordan's claim to this invention was beyond doubt. 
Finding, however, that a French surgeon was introducing 
the method as his own, Mr. Jordan proceeded to Paris in 
i860, where he published in French a treati&e, illustrated 
with three plates, entitled " Traitement des Pseudarthroscs 
par ^.^utopla8tie Periostique," which not only cffciftually 
extinguished any rival claim, but comprised a full and 
clear exposition of the mudeof treatment in alllts successive 
stages, and ^va to the author a European reputation. 

It was at one time proposed that some mark of her 
Majesty's favour should be aolictted by Mr. Jordan's 
friends; to honour one who had conferred so mticb ctedit 
upon bis profession in Manchester,andao much advantage 
upon tbe community at large ; but the modesty of the 
veteran sclf-sacrificingsocfeoo shrunk from thisdistibdioB* 
and at his instance the movement was stopped. 

1. 1 the last annual report it was stated, with reference 
to the bencfadion which the late Natural History Society 
provided fur tiie promotion of the study of natural history 
in MaRi;l-.ester, vmder the ;;ttardiaiiship of the Literary and 
Philosoph.e.il Society, lh.it the Owens Cohc^^e would at 
once proceed to endeavour to sell the Peter Street site, to 
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be delivered up in June, 1873, for money or for rent, as 
may seem best. In the latter case, it had been agreed 

bttwccn tliC Ccjrr.niissioneis an l ih- College that the 
College sii' ii.ld pay J'J'>^ pt-r .-innui.i as :Mt,ere8.t at 4 percent 
on £iy"-> 'l-'^' r;.t'tip.:l ■^■l-.n!; have been paid ov, r to 

the boctety. i Council have liow to report i.»at the 
Peter Street site has not yet been sold, but on the 2oth of 
November last a letter was addressed hy Mr. Darbi&hire 
to Mr. H. A. Huf jt, the treasurer i f tiie Microscopical 
and Natural History Sciftior.. statin;; t'jat, by an arrange- 
ment made on that day bet.vLLU tiif Con^m-sioncrs of 
the Peter Siieet Museum and the UwtniS College, l^e 
Museum Tiuit in the hands of the College will pay lu 
the Philosophical Society, for the present, interest upon 
the ium of £iyyo at 4 per cent from that date. The first 
balf'yeaily payment will therefore become due on the 20th 
of M«7 next. 

Al « netting of the Council held on the 7th of January j 
laiti a committee was appointed to consider and report' 
upon the dt&irabilily of incorpoiating the Society, and of 
acceding to an application of the Manchester Geok ^ical 
Society for pexrauaion to hold its meetings and keep its 
library withiD this society's buildings. Resolutions cm- 
bodying the recommendations of this committee will be 
submitted for the appioval of the members of the Society. 

In May of last year, Dr. R. Angus Smith, F.R.S..* 
vict-prc^idcnt of this Society, attended On behalf of the 
Society ihu ci Mti-naiy celebratir '.1 of tlie foundation of the 
Royal Academy of Sciences of Jielgium, and a medal has 
this day been received Gommcmorative of this Inteteating 
event. 

The following gentlcmt n wLrc L'ci.'icil officers of the 
Society and members of the Council fi>r the ensuing year: — 

P>v«Mf«»<— James Prcscott Joule, LL.D., F.R.&, F.C.&, 
&c. 

Vir^-I'miiUiiis — Edward William Dinney, F.R.S., 
F.G.S. ; Edward Schunck, Ph.D., P.K.S., F.C.S. ; Robert 
Angus Smith, Ph.O., F.R.S., F.C.8. ; Rev. William 
Qaskdl, M.A. 

Seer<Uirics—\liMty En6eld Roscoe,B.A.,Ph.D.vP.R.S.; 

Joseph Baxendell, F.R.A.S. 
Tr.dsunr — Thomas Carrick. 
/..6rffr/(i«— Charles Bailey. 

0/ the Coti«n7— Robert Dukinfkld Datbishire, B.A., 
F.G.S. ; Ostorne Reynolds, M.A. ; William B.>yd Dawkins, 
M.A., F.R.S.. F.G.S.; Balfour Stewart, LL.D., F.ILS.; 
Alfred Bnthcfs, F.R.A.S. ; Rev. Brooke Herford. 



CORRESPONDENCE. 



HICKOtCOnCi^l' AND NATVXAI. KiaTOaV WGTtW. 

Afrii atst, 1873. 

Professor W. C. Wiluamsok, P>K.8t Pfesidcot of fhe 
Sedioa» in the Chair. 

Mr. JoHM Basrow feed a paper "On the Vu of 

Naphfhalin in Setiiom Cutting,'* 
I \vi<%h to bring before the notice of the members, and 

those microscopists who are interested in cutting se&ions 
of soft or i:t) rate tissues, the use of naphthalin as a 
support for sulIi ii&suts in the sedion cutter. 

The advantages obtained by use of na; i(;tli:iiin over 
wax and other bodies recommc-nJed for this ] \irpo5c are— 
A low fusirif;-point, absence of contr.nctlcii :n iht: cutter, 
very Utile injury to the edge of the knafe, .and vi-ry ready 
solubility at'ter cuttini; in ben/^ol or spirit, so that t!.e sub- 
stance is removed at once from the se^lion without injury. 

N'aplitlialin is a body not vtiy gener.illy known outside 
the works of the tar-distil!er or udour-maker, so that 
possibly some of the Menibers may not be able to obtain 
samples readily, but I shall have pleasure in supplying it 
to any of our own members. 

Professor WILLIAMSON recommended an admixture of 
wax and oil with the naphthalin, and stated that the knife 
cuts better with this addition ; he also exhibited some ex- 
Ifcmeljr beaatlAil loa(ttvdiiiai and crots leAiou nado in 
•tit way. 



PHOSPHATES OF IR >N AND ALUMIMA IN 

MANURES. 

To (!u- F:i:tor r/ fh^ ChttnUal Stvs. 
Sir, — To a'l farn-trs .Tmi altural chemists tic real 
value of soltil!c anil prcLipitatL-d pJ-.o-^i'/iales of iron and 
alumin.i, as compared with that ot the corresponding lime 
compounds, is question of very great interest. The 
various native phosphates contain more or less ferric oxide 
and alumina, free or combined, pan of which, during the 
superphosphxtin?; procc'!'!, is rendered soluble; and the 
proportion tlras dis';olved is not inc j-i^id^-ablc when, as 
at present, the high prices of raw raatenai and labour 
necessitate the use of as much acid as possible con .:,s'.L-r.t 
with dryness, so as to leave little insoluble phosphate. 
The ferric and aluminic oxides are thus more apt to be 
dissolved along with the phosphates and carbonate of lime. 

It IS admitted very generally that pretipitated phosphate 
of lime is equal in real value to the soUible form of that 
Compound; in faA, that as solls contain carbonate and 
humate of lime, the soluble monocalcic phosphate is 
transformed almost immediately into the very sparingly 
■oloble dicalcic salt. More readily so wilt the soluble 
moaoferric phosphate revert to the iasdnble form under 
the same circumstances. Whether the soluble iron ie 
manures exists in combination vrith phosphoric or inl- 
phurtc acid is of no moment, AS the lime io the aoQa will 
so aifl on monocalcic phosphate and sulphate of iron as to 
give insoluble ferric phosphate. 

Is this precipitated ferric and alum'nic phosphate 
car-ab^c rif icady a^si m; 1 a ! i^' n in tl.i- soil ? M any chemists 
wijl p'oml lu its tosiipasalive insolubility m carbonic acid 
\vat< r as applying a negative answer, but I an^ n >t quite 
satistied with this conclusion. In the soil there are many 
substances besides carlxjnic acid playing a part in the 
dis<!o!ving of insoluble plant foot!, such as carbonates of 
l.m,' Tfnd magnesia, alkaline tlduritli-s and sulphate?, 
ammoniacal sah«, hydrated Silicates, humus, &c. It 
would be. interestinr; to know whether any experiments 
have been made to test the point. It is well know.n that 
under the influence of water containing carbonic acid all 
silicates arc more or less readily decomposed, the basca 
going into solution as carbonates and soluble silicates. 
According to Zoller, soil drainage contains 9-34 to 17-46 
grs. silicic acid per 1,000,000 grs. resulting from such 
adion. Is it at all unlikely, might it be asked, that 
between these produAs and ferric and aluminic phosphate* 
saeb a decomposition might arise as would result in the 
fbnnation of a soluble ^losphate ? Alkaline silicates 
decompose tbeae ^tamf^bMm ao completely 'as (o b« em* 
ployed in the quantitative separation of the phosphoric 
acid from its base, the acid oelag tendered Soluble. In 
the soil drainage we have, if not alkaline silicates, siltcie 
acid and alkaline and earthy carbonates. Might we not 
have, in short, silicic acid and a bicarbonate so aAing on 
phe!>pliate «f iron as to form a soluble phosphate and 
silitate of iion ? Ut'sides, it is by no means nnreascnakle 
to 8uppo!-e that all soluble phcsph<.tfs of lime and mag- 
nesia applied to the &U1I bcc<j>mc \cry iiuon cunvvited into 
ferric and aluminic phosphates. .Ml fertile soils contain a 
practically unlimited quantity of aAivc ferric and aluminic 
hydrates, and analysts of drain-water from various soils 
show quantities in --alution varying; ftom l X2 ti' S-.!fi parts 
per million. Here wc liavc the conditions necessary for 
the conversion — an almost unlln]:tcd quantity of the pre- 
cipitant, and a hfjuid able to dif?nlve it. 

You have readers in all parts of the country, indeed oo 
both sides of the Atlantic, to whom this question is one 
of great pradical importance, and I shall be amply re- 
warded for ray pains if these remarks should originate » 
thorough and exhaustive discussion of the subjed in your 
colamns.~I an, Ac* 

TRtrm Suna. 



Digiii^ea by Coogle 



Chkmical News, I 

No».7. 1873. J 



Spectra of Uie Uranium Salts. 



233 



THE CHEMICAL NEWS. 

Vol. XXVIII. No. 728. 



PRELIMINARY INVESTIGATION OF THE 

FLUORESCENT AND ABSORPTIVE SPECTRA 

OF THE URANIUM SALTS.* 

By HENRY MORTON, Ph.D., 
and H. CARRINGTON UOLTON Ph.D. 

(Cootlaued from p. 167). 

Arscniatts of Uranium. 
We have examined the following compounds of arsenic 
acid with the sesquioxide of uranium : — 

U2032HO,A8054-3HO, Uranic arseniate. 
2U2O3 HO.AsOs + SHO, Di-uranic arseniate. 

n'n'l'n'n^V A^n't «Hn J""°-*P'"'''- 1 Artificial. 
CuO (2UJO3) A8O5 + 8 HO.Zeuncntc. ) 

From this — which must, however, be regarded as quite 
too limited a range of experiment for so extensive a 
dedudlion — it would seem as if the compound of uranic 
oxide with arsenic acid were peculiarly fixed and inflexible 
in the relations which we have now under review. We 
obtain from these four compounds, at all events, but one 
spedtrum of fluorescence and one of absorption. The three 
first-named fluoresce with various degrees of brightness, 
but with the same bands; which are, moreover, very 
charaAeristic as compared with those of other salts. 
Zeunerite shows no fluorescence. 

The bands of these spedra have the appearance of flat 
narrow ribbons, with little of that graduation on the edges 
which is observable with the other spedra. They appear 
as if displayed against a partially illuminated back-ground 
whose uniform tint is broken by a shade on the more 
refrangible side of each band, x of Fig. 8 will give some 
idea of this. 

Fio. 8. 
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AnenUtc and Carbonate. 

Ahsor^tion-Bandt. — All four of the substances named 
above give the same absorption speArum, which is dis- 
tinguished by the same cbara&eristic noticed in the fluor- 

♦ C^mmuniftatwThr Pmideat Mortoo. 



escent spednim of these salts, namely, the preaence of 
narrow well-defined flat bands. Above 110, where the 
general absorption begins, the bands not only teem 
darker, but more blended on their edges. In Fig. 9 the 
first speOnim will indicate this. 

Uranic Carbonates, 
Carbonate of uranium, ptr st. Hoes not exist, bat in 
combination with the alkaline carbonates forms finely 
crystallised, not very soluble double salts. The ammonium 
salt, UjOj.COj-f 2(NH40,C02), has been mentioned; the 
corresponding compounds of sodium and potassium are 
obtained by dissolving the uranates of these bases in warm 
strong solutions of their respedive carbonates. Tho 
uranic catrbonates thus far examined are the following: — 

Ua03CO,-».,2(NH40C02) 

UjOjCOj-f ,2(K0 CO,) 

Ua0jC0i-»-,2(Na0 CO,) 
They all fluoresce faintly, their relative brightness being 
in this order — Ammonio-, sodio-, and potassio-salt, in 
decreasing intensity. In charaAer the speAra of these 
salts very much resemble those of the less brilliant double 
acetates, though they have a stronger light in a narrow 
line near the more refrangible edge of each band. The 
positions of the bands of these three salts were not dis- 
tinguishabiy different with the methods employed in this 
examination, and may be seen from 2 in Fig. 8. 

The absorption spedra of the ammonio- and potassio- 
salts are indistinguishable from each other, and from the 
solutions of any of the three salts ; 2 in Fig. 9 shows the 
absorption spedhnim of the sodio-salt, and 3 that of the 
other salts and of the solutions. The absorption-bands of 
all these carbonates are remarkably distindl and strong. 
Stokes first drew attention to them, and suggested their 
use as a means of recognition (PAi7. Trans., 1851, fart II., 
p. 522). 

The thing that strikes the attention at once on seeing 
the absorption spedrum of the carbonates is the 
prominence of the three strong black bands at about 105, 
115, and 125, which stand out dearly on a light back- 
ground, the general absorption which commences above 
this making the higher bands far less prominent. 

Oxychloridts. 

The salts of this class which we have thns far 
examined are the following: — 

The uranic oxychloride, U,0,CH-HO, in 
various states of hydration not yet determined. 
Ammonio-nranic oxychloride, — 

U,0,Cl-f-NH4Cl-<-2HO. 
Potassio-uranic oxychloride, — 

U,0,Cl-f K0I-f-2HO. 
We have not as yet succeeded in obtaining 
other double salts of this class. The method of 
preparation is simply to mix the respeaive 
chlorides in atomic proportions with water and 
excess of hydrochloric acid, and place in » 
desiccator. Sometimes, however, we have found 
that under these conditions the salts would 
crystallise out separately, again and agaia, 
without forming a compound. It, however, 
occurred to us that, if a ready-formed crystal 
of the double salt were placed in snch a sola- 
tion, it would ad as a determining centre, 
around which like material would group itself. 
In all cases where this plan has since been tried, 
it has succeeded admirably. Thus, a mixture 
of ammonio and uranic oxychlorides, which 
had been standing for months without forming 
a particle of double salt, yielded a large crop 
of crystals within twenty-four hours a/ter the 
addition of a few ready-formed crystals, and 
then continued to produce nothing but the double salt. 

Uranic Oxychloride, UjOjCl + HO. — A neutral solution 
of the above in a desiccator forms an opaque yellow mass 
having a moderitu fluoretceocei aod yieldiog tbc ipeAnuD 
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shown in 2 of Fig. 10. This is the substance generally 
known as the uranic oxychloride, or, in commerce, as 
uranic chloride. The general character of its spefkrum is 
that which may be regarded as normal to uranic sales — a 
series of rounded bands terminating most abruptly on the 
upper edge. In transmitted light, it produces a very 
marked absorption spedirum, which is shown at i of Fig. 11. 
When the neutral oxychloride is dissolved, it forms a rich 
orange solution, which has a very great general absorption, 
and shows some bands ; it is almost devoid of fluorescence. 
The addition of a little hydrochloric acid greatly reduces 
its colour, and, as with the uranic acetate, clears up its 
speflrum, which then shows the bands exhibited in 3 of 
Fig. II. These same bands are shown by the solutions 
of the ammonio and potassio double salt, and lead us to 
conclude that the double chlorides, like the double acetates, 
only exist as such in the solid or cr>*stallised state. If 
the uranic oxychloride is allowed to crystallise from a very 
acid solution in a desiccator, it will form a. transparent 
yellow mass, whose spe^urum will be of the duplex 
character indicated in 4 of Fig. i. This we have little 
doubt indicates the presence of two hydrates, but it is 
curious to observe how regularly this spectrum appears 
whenever the uranic oxychloride crystallises from an acid 
solution. We encountered it constantly in our unsuc- 
cessful attempts to form double salts. 

I- 1,1 
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Oxycbloridci. 

Ammonio- Uranic Oxychtoridc, UaOjCI f NH^CI + 2HO. 
— Though this substance is often so difficult to form, as 
has been already stated, yet, once formed, if there is a 
slight excess of hydrochloric acid present, it may be fused, 
and will crystallise instantly on cooling. If kept in a 
fused state until a partial decomposition has taken place, 
an opaque yellow body is formed, which fluoresces very 
brightly, and yields a continuous speArum. The normal 
salt is, perhaps, one of the most beautifully fluorescent in 
the entire series, and it yields a spetftrum equally remark- 
able. This is represented at i of Fig. 10. Each band, as 
we may say, is here made up of from three to five narrow 
■tripes variously shaded, and this, combined with their 
rich colouring produces an effeft of wonderful beauty. 
The absorption speflrum of this salt, also of a somewhat 
composite charader, is represented in 2 of Fig. 1 1. 

PotasiioUmnic Oxychloride, UiOiClfKCl-faHO.— 
This salt, in all its fluorescent relations, so closely re- 
sembles the ammonio salt just described, that it is only 
necessary to note this fad, and say that all its bands are 
a very little raised in the spe^rum, but this difference is too 
small to be represented in a cut on the scale here employed. 
(To b« continasd.) 



OS THE 

SPONTANEOUS ASCENT OF LIQUIDS IN VERY 
NARROW SPACES. 

M. Decharme, having a short time aince studied the 
ascent of a large number of liquids in capillary tubes, has 
recently experimented on the ascent of these liquids in 
porous paper, with the view of ascertaining whether they 
ranked in the same order, in this case, as regards height 
and velocity of ascent. The general results arc at 
follows : — 

(i). The ascending movement of liquids in strips of 
blotting-paper, compared with that in capillary tubes, 
presents essential differences, as well as numerous simi- 
larities. The curves obtained in both cases resemble each 
other in being sensibly divergent from parabolas, and 
tending, in the latter part, especially to the hyperbola; 
but in the blotting-paper the phenomenon is more com- 
plex than in the tubes, first from the influence of the 
hygrometric state of the air, and next because there is 
sometimes dialysis as well as capillarity. 

(3). Each liquid has a velocity of ascent proper to it 
(papers of constant size being used in each case, and all 
other conditions being the same). The strips used were 
15 or 30 m.m. in breadth, and all from the same sheet. 

(3) . For different liquids, in the same conditions, 
the velocities of ascent are not in dired\ proportion 
to the height ultimately reached. Thus non- 
volatile substances, as concentrated acid or saline 
solutions, and substances largely absorbent of 
water, sometimes rise slowly ; but their movement 
may continue for days, or even for weeks. 

(4) . The velocity is, moreover, neither in inverse 
proportion to the total duration of the movement, 
nor simply proportional to the density of the liquid. 
The law depends on other elements, such as tem- 
perature and hygrometric state. The annexed 
curves illustrate these statements. 

(5) . With capillary tubes, only one liquid was 
met with which had a velocity constantly superior 
to that of pure water ; it was an aqueous solution 
of chlorhydrate of ammonia. With the papers, 
more than forty liquids have been found in a total 
of 207 (i.e., about a fifth), having both a velocity 
and a final height superior to that of water. 
Among these may be cited chlorhydric, nitric, oxalic, 
tartaric, and citric acids ; chlorides of calcium, 
zinc, and lead ; chlorhydrate of ammonia; nitrate, 
bichromate, oxalate, urate, cyanurate, and oxalurate 
of ammonia; iodide and bromide of ammonium; 
chlorate, perchlorate, persulphate, and bioxalate of 
potash ; sulphocyanide, bromide, and cyano-ferride 
of potassium ; sulphate of soda, Ac. 

(6) . For the same liquid, all other conditions equal, the 
velocity and the capillary height increase with the breadth 
of the paper. 

(7) . For the same liauid, and the same breadth of paper, 
but for strips of a thickness double, triple, Quadruple, &c. 
(multiple strips formed by superposition of several equal 
strips), the capillary velocity, and the duration of the 
ascent increase very sensibly with the thickness. 

(8) . A slight pressure exerted on these multiple strips, 
better insuring their contad), favours the ascending move- 
ment ; but, beyond a certain limit of strength, pressure on 
a sufficiently extended surface diminishes the velocity of 
ascent, and may even arrest the movement altogether. 

(g). The inclination of the paper has a positive influence 
on the velocity, the length of course run by the liquid, and 
the total duration of the movement. In every case there 
is not a proportionality between the heights or the 
velocities observed and (he variable elements, breadth and 
thickness of paper, pressure, &c. 

(10). For all liquids, the velocity of ascent increases 
with the temperature. Still, if at the beginning of the 
movement such increase appears, it is presently counter- 
balanced and ruled by the evaporation, which retards, and 
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at length completely arrests, the ascent of the liquid, 

r'''- i.il'v ir ■.rir l,ii;<:r is sotr.ewhat volatile. The 
iniluence 01 temjieratuie varies much with the nature of 
the liquids. 

(11). The hygrometric state of the airplays an important 
part. The more humid the air, comparatively, the greater 
the velocity and the duration of ascent, and the height 
fioslljr roiciMtd- 




The fallowing example «;ives an idea of the influence of 
decree of humidity of the air on the MCSOt of watir io 

sinpi of 15 m.m. breadth 

Time (In hmmH, 



1 

Heinhti 1 Air pretty dry. . fet 
in m.m. | Air very itumtd Iji 



I- t. ). 4. 4^. J. 10. 10. 40. SI- 

IJ5 i^i ij'j 13- i l^nd uf movcmciii.) 

Il'i INJ 1.15 1,7 !lyS !./> 204 J!4 2ii 2ii 



W'l.d'. is li'jre Raid p;S:>ut v/.itor applies to many other 
liouids, especially to those which are very volatile, or to ' 
MMutions of very hygrometric substance;!. 

Strips soaked, by capiUarity, with the foUowiog sub- 
Mances, ban ramaloed ImoBM dntuig several nMmtha in 



Cyanide of potassium. 
Sutphocyantde of potaaainin. 

ammoaiiini. 
Chlnrida of aBoiantuni* 
oddaai. 



» 

n 



due. 

SaaqoicUoride of cbRNniBm. 
Bronsideof lime. 
Nitntiettflime, 
M coppcr< 



Nllraie of tiranium. 

M silver. 
Ptoiachloride of potassium. 
Hyposulphite of petaiainm. 
HypopbotpUte n 
Pboaphitc of ammonia. 

If po t aa h » 
Sulphite of potash. 
Bisulphite of potash. 
Acetate of potaali* 
Caustic potash. 



Chlorhydric and nitric acid» and half diluted sulphuric 
acid have remained in the papers six or fceven days, the 
temperature being 15 ' to >o\ Chhiride of gold completely 
blackened the strip, which soon fell to pieces, all remaiotog 
humid, however, a long time. The strip soaked with taU 
pbocyanide of potassium remained humid thxougboHt its 
lengtb, 45 centimetres, during mere than rix nXMtba* 
beyond which the experiment did not continue. 

(12). Another cause often comes to aft as an obstacle to 
the ascent of saline aoiutiona, via., the cijnitalUMtioR 
which takea place in the paper from evapocatlOA of tho 

a" aid. An example of tllb is chlorbydmie of ammoflis, 
liebt tn moiat air and moderate tenperatuie, ebewa at 
6rat a velocicy equal, and even aom e ti m ea saperior, tu that 
of halfdilntedeblorfavdrie acid, which has generally the 
maximum velocity of ascent ; but, if the surrounding air 
is pretty dry, the salt in a day or two crystallises in layers, 
more or less thick, in the middle part uf the Fitrip, thua 
retarding the movement, and at length arresting it. 

This applies also to saturated solutions of crybtallisable 
hygrometric substances, which, without having the velo.;ity 
of chlnrhydrate of ammonia, show s:milar vari.aions. 

ll itsults, from these various disturbing influences, that 
the ascending movement of a liquid in a strip tjf hlottinp- 
paper may be modified by external circumstances in such 
a way that, for a certain number of liquids, the order of 
velocities of ascent, that of duration, and that of final 
height, may he reversed. 

En resume, the little volatile, very soluble, very hygro- 
metric liquids, which do not cry&i.tllise in the blotting- 
paper, are those which rite the highest, if not the most 
quickly. 

The order of capillary heights, that of velocity, and that 
of total duration, may therefore be, and in fad are, quite 
different for the «ame liquids expeiioiented on succetaively 
in capillary tubes and in stripe of blotting-paper. The 
lawa governing the two phenomena are different. 

It appear*, nom experincnte made on a great namfaer 
of liquids, differing much both aa tO chemical compoeititMl . 
and physical propertld. that with capillary tttOM Ihe 
aqueous solution of CblodtydrttO of ammonia and water 
are in the first rank for velocity and final height ; while in 
strips of blotting-paper these two substances are surpassed 
in both respedls ; in the second, especially, by dilute acids, 
alkalies, and several potassic, s<5d:c. calcic solutions, &c. 
Further, in strips of paper, chiorhydr-c acid has the 
greatest vrlociiy, and generally reaches the maximum 
height. Silicate of potash, which, with capillary tube*, 
stood between glycerin and olive oil, is here at the very 
bottom of the scale ; its movement is almost uil ; it only, 
indeed, reaches about 4 m.m. height in tlie blotein(;-papcr. 

From the preceding results relating to ascent of liquids 
in multiple strips, tlic following inferences are drawn : 

(1) . They explain how liquids, water in particular, with 
matter held by it in solution, rises to such great height 
in porous building materials of a house, where the founda* 
tions rest in a damp soil. It is not an extraordinary thing 
that, after some time, the presence of moisture and saline 
matters should be detected, not only on the ground floor, 
but on the first, and even the second ; the liqoid aaoendiog 
in capillary substances of great thickness, and not Sttbjed 
to much evaporation. 

(2) . The vessels of plants, witk their mmennis anasto- 
moses, and the permealMltty of the tissues composiag 
them, are rather comparable to the superposed strips of 
blotting-paper than to capillary tabes. Itis not surprising 
that the greater part of the taline solutions containing 
8(!iJs f t I'jr their nutrition rise in the vessels to heights 
much greater than water would do, and also more quickly. 
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It "s n t n-cfssary, then, to have recouise to ai'. r: ^leme | 
finenciib \t;'-'-els, to explain the ascent of liquids m the : 
tiuae« of pl.-ir.is. It 's ■ :;Mi,;n:i.t 10 ruM.iih that the saline I 
BOlutions \'.-]\:Q.h naturally exist m the soil rise higher than i 
[iL-re w .itcT ; sometimes to double the height, *.(,'., the j 
following salts : — Nitrate, saipbate, carboaate, bicaibonate 
of pota*h, nitrate of lime, cafftooatai'of soda, ddortdct of 
potMMum and of sodium. 

Ai Bi M> 



THEORY AS TO THE 
FORMATION AND PROPERTIES OF OZONE. 

it LAMONT. 

When phospboms !• allowed to oxidlte ia air, or oxygen 
gai, phoBpborouB peatoxide and osoaa result. An atom 
of oiqrgan cannot exist in the free sUte, but a molecule 
can, wbieh in this case consists of two atoms (O-O). 
Phosphorous pentoxide consists c f ^ n ■ : i io lA phos- 
phorus combined with two molecules -t ^i^m ut oxygen. 
When phosphorus is left to oxidise in oxygen, the molecule 
of phosphorus combines with two molecules of oxygen, 
but, this not being sufficient to form the pentoxide, it must 
have another atom of oxygen, which it can only get by 
aplittinsup a moleculeof oxygen — one of the resulting atoms 
combining with the phosphorus, the other atom f;oiny to 
a molecule of oxygen to form ozone (0-0-0). If the ozone 
which has been formed is allowed to remain in cootaQ 
with the phosphorus, it is decomposed tbna— 
P., f (0 0-0) 4 (0-0-0) + (0-0-0) = P,O5+(0-0) + (0-0). 

The powerful oxidising properties of ozone may be 
accounted for by supposing that the three atoms of oxygen 
arc so loosely combined that, when it comes in conta<;i 
with an oxidisable substance, one of the atoms combines 
with tbU substance, the other two going to form a molecule 
of iMc^gen. 



ANALYSIS OF GREAT SALT LAKE WATER. 
Bj H. BASSBTT. 

Havino a small quantity of the above water placed at 
try disposal by Dr. VV, Marcct, I' K.S., who colleiftcd it 
iiiir.^i li !ist August, I thougi t :i iiialysis might be of 
interest, especially as ! have not found any account of it 
in books of reference. The water has a slight alkaline 
readion, and a specific gravity of i-io2 at 17*. 
Total aolid ftatdM* In too parta, hy wel^ts 13*67. 

tn too Parts by WtigM. 

Chlorine *. .. 7-36 

SO^ .. 0 88 

Sodium , ,, .. 3-83 

Potassium .. ,, 099 

Calcium .. o'o6 

MafntaiiMi .. .. o'jn 

»3'4« 



ON THE ENERGIES OF THE 1.MP0NDERABLES. 

WITH F.SPCCIAI. REFRRCKCE TO THE 

MBASURBliENT AMj ri LiSATION OF THEM.* 

By lbs R«T. ARTHUR RICG, U.A. 
(CoBtlaud from pirt lU). 

Let UI now pass on to the mode of obtaining eiediicity 
from chemical .ici on. Be.''ore doing so a phenomenon 
•hould be noticed, which disturbs results very seriotjsly, 
and wh:ch 19, at present, not understood. Mere is some 
copper wire, covered with cotton, coiled from end to end, 
lay five or six ti<wa ato wg Ibia Iwst hobUn flf wood. 

* Tks CiatOT Uawia» dsKvand btJim iht Swlcty of Aiti. 



Within the bobbin is a larger hole than usual. The two 
ends of this wire so coiled are conneded with the reflcSing 
galvanometer. The refleded light from this lamp is now 
visible and stationary upon the screen. You are aware 
that motion of that reflected speck of light will be the 
consequence of eleif)ricity passing through the coils of 
the galvanometer. Now, observe that, without either 
chemical or physical agency afting apon or in contad 
with the wire, we shall obtain a manifestation of eleArical 
disttirbance within the copper wire. Let the end of this 
steel magnet be introduced within the bobbin : yoo see 
that the speck of light immediately moves. Except in 
this manner, copper does not manifest eledrical properties. 
Again, if the other end of the steel magnet be brought 
wIthJn the bobhin, you see the speck of the galvanoneter 
mov«t io an opposite diiedion. Tbiu ma/ be shown one 
form of eledrical indaOion. 

Now, with that pbanomtBon wt am perplexed. Tbia 
property of indnAion manifetta itaalf at timet and in waja 
<rf wbidi we know nothing. For exaaple, if a copffx 
wire were laid npon this floor, and another copper win 
were laid parallel to it on the floor below ; and if any 
current of eleAricity passed throtigh the wire on this floor, 
the one below would an ■-.' rr t r.. although there was OOt 
any apparent contad or iiuiuaiunitation between them. 

The laws which govern such eleftrical manifestations 
as these are very partially understood, and therefore the 
measurements of the results of these laws are for gent r.il 
use almost valueless. We must, however, for the present 
assume that the natiiin of the plwoomena nf eledbical 

induction is clear. 

The next stage in obtaining ek<5lricity is by means of 
what is called a galvanic cell. Such a cell usually con- 
sists of two different metals and one or two liquids. 
Whatever may be the arrangement, the ele&ricity de> 
veloped may be eatiSMted by the intensity of clunical 
affinity during the pro<re8s and at the time of the measore* 
nient. But the whole of this question of chemical affinity 
matt now be assumed, and some of the affinities eniaincd 
in the last IcAure are probably the chemical afinitiet 
operatingin tbia cell. A chemical aAton takea place upon 
a squan meb of one plate, and it it met bjr an adioii upon 
a tqaate inch «f iba otlaer | tbaefeie. on evenrtqaere Inch 
an adion it pradnced. Between the two platea there ia 
something (aay the iiouid) which camea the adion ; it is, 
in fad, the pretence oi^ tbia liquid which calls the chemical 
affinities into play. 

A word must now be introduced which wil! often ocetir 
c!',].'! ng 1 1, 1' ledtute, and it is one whicli 1 f ; -1 .1 n in.;/ ■ - 
tant part in the measurement of elcfttivUy t.i li.i. ^iurac;: r 
which men utilise, i.e., resistance. Indeed, thi^ resistance 
to the free passage of an electric current is now our chief 
business. Whilst the size of the plates in these cells is 
increased, ibe resistance to the free course of the mani- 
fested eleAricity is not detfc:!' r Thus. 1 r ;n :.ince, 
from a square inch of one plate there is a current of elec- 
tricity meeting or co-operatmg with that developed from 
a square inch of the opposite plate. Whatever may be 
the energy of the chemical affinity upon one square inch. 
It ia flMt by the energy of the chemical affinity upon the 
oppoaite sauare inch of the other, and that energy hat to 
overcome the resistance of the liquid between them. Now, 
then, assume that each of these plates is enlarged faf the 
addition of another square inch. This introduces an 
additional quantity of liquid, and we have to overcome 
thn leeietance of tbia liquid, The difficult* of overcoming 
tba rctictaoce of Iho Tpterveniog liquid ia tnch that, 
however much we mvltiply the number of square inchee, 
we also iotrodnce more liquid, and, by so doing, add 
further eleArical resistance. Hence, however large may 
be the plates, we do not overcome the resistance more 
easily Tliat led to the rMn' n . ance of thus coupling-up 
in wh.it i:, cnlled " a serie:; ' ::i the form you see hcie, that 

which 1:- r.irniu.ir unrlcr ihc rum!; of a n- II - ki t r . 

It may perhaps raalie clear wtiat is a dithculty to many 
minde, if an attempt be made to eaplaio bow it ia tint an 
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eleiflrical curreni which passes when celln are coupled-up 
" in serie«, ' that is, one after the other, it more intense 
than when they are combined as one large single cell. 

Supposing these two pUtcs, each i square inch in area, 
w«re the only two concerned, therefore there would be n 
eeitain iceieiance to be overcome. The chemical affinity 
of one such corabination not only overcomes that re- 
sistance, but leaves a turpltie of eledricity, which surplus 
it Mid to mo along the outside wire, and may prodnce 
what wa call a telegraphic dispatch. Now, loppoie tlut. 
in additioa to thoae two platM, then ace two otbeta of the 
■ame rise and material in a cell behind them. Between 
thete teeond plates there is aUo a rectetance similar to 
that between the first two. Those two second plates, 
however, also piuJuLC a surplus. Now, as that surplus 
passes over, it coniirn;es its way tiiruut^li thi- previous 
plalet and wire, and (he ccnstqucnn; is that, wiien once | 
the resistance of its own cell has been ovcrco:r.c, the I 
surplus eleftncity can pass thrcjuj;h the otlier ctrlU wiilio-.n | 
any rcsistancr, and, ihertforo, we .ire t nal li tl tf> add the 
surplus of one cell to the surplus of the next, an ! ro cm. 
Hence, when combint d in the form in which they ate 
combined in this bat;ery, \vc are manifestly enabled to 
paj< along the connc ..'ling wire successive equal amounts 
ef electricities, and these, flowing sn very closely behmd 
each other, produce an eflfeA upon any resistance similar 
to that prodnced upon a slab of marble or of glass by the 
foccible driving against it of small grains of sand in a 
cooiinuous stream. These grains penetrate, and, as It 
ifeiVi bora hole* even in hardened tteel ; so these succes- 
aiwe eleftrkities are, as it were» continnoas, and thereby 
ovcroonw peat icsisiances. It naj, la coBne&ioo with 
this, he remariced that, perhaps, in some awch way aa now 
dcaeiihed, the mighty eaergiea of afinity may be accom- 
pushed m diti <Mtta»% of minions vpon millions of 
Mema and molecules. This may explain bow and why it 
is thai these ceils thus arranged "in series'* are under 
certain circumstances inuie etTec^tive than when the same 
amount of liq iid and metallic elements operate as one 
cell only. 

Eledlricity tlu:?, or by oth.er means at our disposal, is 
row to be measured. Two things are especially before 
us now. One to make clear how this measurement is 
made; th« other to endeavour to make clear how tl ( 
resistance of var!ou«5 bodies, be they wires or liquids, is 
also measured . 

This elcArictty is measured in a very simple way. All 
the apparatus is here, but as it would take too long to 
show experiments in detail, perhaps you will kindly accept 
a statement of fadis instead of a visible reproilu<flion of 
tltsfll. In these cells is being produced a quantity of 
CleftrieitTf which is to be measured, much as^ sugar is 
ifcd I 



I Inr the pound, or liquide by the quart. The way it 
ia meaesred ia either by the chemical decompositions that 
it can pfoducct or by the amount of beat it can develop, 
or by other means, a«, for instance, ita effied vpon the 
aaenet in a ^ven time. 

Thia tceme a convenient opportunity for direAing 
attention to a galvanometer, which is arranged upon a 
plan by which is shown the amount of decomposition 
cffeifted bv the current indicated by the place of a needle 
on the dial. The gentleman who designed it had in view 
only a manuf.ichirer's requirements. The nie.isuiement 
efTeiflcd by such a galvanometer is not of that charatfter 
with which this letfture is to be concerned, and therefore 
further reference to this particular one is nut requisite. 

To consider a mode of measurement we must recur to 
those elements — mass, space, and time. The apparatus 
on which my hand now rests consists of a wooden ring, 
about 10 inches in diameter, having coils of copper 
wire round it. Within this circular box with a glass 
top ia a small magnetised steel needle. Now, the small 
steel needle assumes a certain position in conseqtience of 
tiM influence of terrestrial magnetism. Such an iifflnence 
M tflia la not Mitha a stream of water ia a brook upon a 
f^Oit itkki one end of which it lied to • stake by a 



string. So long as thr stream flows steadily past the stick 
it is retained in the same position. Let a disturbance 
take place in the evenly flowing water, and the stick 
will M longer retain either steadiness or diredlion. 
Suppoet. DOW, that this needle is retained in a certain 
diiedion by the influence of what we may call the 
stream of terrestrial eledilcity flowing tMongh ths 
atmosphere of this room. (That aueb a atream to so 
flowing thtoagh the atmoapheM ahall he made apparent 
presently.) From these four cella of a galvanic Mttery 
a contut of defttkity iw^ be caused t6 pass along 
the wire which anmmnds this wooden nng. The 
arransjements are made, and such a current is now 
passing. What is the consequence? The even flow of 
that which retained the needle is disturbed, and the needle 
answers as the stick in the water would have done to 
the disturbing causei>. Clearly the nature and extent of 
the invisible disturbance may be estimated — indeed 
me.isurcd — by tlie motions of tiiC visible needle, just as a 
new position a-.suui«ii by the stick would measure ih» 
disturbini; influence on the stream. 

The promise to let you have proof that there are 
currents of elciftricity passing through the atmo.spherc 
of this room may now be redeemed. Here is a 
circular wooden ring, with wire round it as before. 
You may notice that it can be turned as a looking- 
glass in its frame. The ends of the wire coiled round 
it are now conncAed with the wirea of the gal- 
vanometer, the mirror of which refleOa that speck of 
light on the screen. The looking-glass mounted ring 
is placed in reference to the (so-called) current of elec- 
tricity alwaya passing through the atmosphere, that 
were there a giaaa Co the irama the cuitent would 



heat npon that paai. If the frame he turned 
fourth round, then the ewnent will pass paralld to tho 

face of the frame. Or thus : — If the frame of the wire- 
enclosed ring be placed parallel to the diredion of this 
magnetised needle, then the current of eledricity through 
the atmosphere of this t^om is passing parallel to the ring. 
To move It, therefore, 1 1 il ii r i Eion to one at right 
angles to it, it is clear ihit the circumferential wire must, 
as it were, cut the stream of eleAricity, if there be one. 
Now, so cutting it, there will be a disturbance in the 
el clrical condition of the wire, which may be manifested 
by a motion of that speck of light. t)bserve now, 
that every motion of the frame causes a motion in the 
needle of that galvanometer, which is placed on a stand 
far removed from the taUa u whscfa the motion Of tha 
frame takes place. 

The two experiments now made may satisfy you : — 
(i). That there is what, for want of another name, we 
may call a current of eleAricity passing through the air ; 
(a) that disturbance of the uniform quiet flow of this 
current may be caused ; (3) that this needle is sensi- 
tive to such a disturbance; and (4) you will perhaps 
accept my word for that which time alone prevents t>eing 
illustrated* vif., that the amount of thU dlatorbance 
may be measured by the needle — that ia to aay, the 
greater the disturbance the fhilber will die needle ha 
moved from its original position. 

It will be obvious to all that the amount of motion in 
the needle fur any given disturbance will depend upon 
its scnsitiveni".s. Hince, two needles may or may 
not move equally from the same cause. A mode of 
measurement, therefore, which depends upon an ar'.isan's 
capability to mike cither unit jars or needles equally 
sensitive cannot be one to be much relied upon. There 
is, however, a relationship between the motion of the 
needle and a totally dilTcrent mode of absolute measure- 
ment iif the quantity of electricity that may pass in a 
unit nf lime, which solves the difficulty now expri ' 1 

The ut>ual apparatus far the decomposition of water 
by an eleArical current is standing here. It is in con- 
sefjuence of completing the wire circuit from this com- 
bination of four cells that decompo^tion takes place. 
The bttbUes «t« rising regularly an4 rapidly. Patient 
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and watchful experimenters have c^^tablished this, viz., 
lh« amount of water thus separated into its constituent 
eletnents of oxygen and hydrogen ii always in cxad 
proportion to the quantity of eledlricity that pa*»eB. 
If, then, it were con%'enient to be thus always decom- 
posing water, a measure might be had. Thanks, how- 
ever, to the mathematician, we haveAHIOCh nOK timple 
mode of gaining this knowledge. 

Suppose one end of Uie from Uieie four cells is 
conneded with the decomposiogappintus — this apparatus 
conneAed to Uie ring already explained — then from the 
fing to (bo other end wire of the cells. With such an 
airiagement ebeervetient can be made both on the 
deeooposing apparatn* and the defleAiona of the needle, 
wkcn each is under the inflaenc* of tlie saoM euntnt. If 
the qaantityofelcAvicUy in the ciieuit miea, the amount 
of gaa^grodneed and the poeition of the needle vary 



haw hac« to frequently obaerved, that by 
loddog at the needle the mathematician cotild alway:; 
tell the anwant of gas obtained ; in fad), he could lay 
down a very simple rule for guidance. The application 
of this rule enables a person at all times to State what 
quantity of ele<ftricity is passing, even though he look to 
the needle only. 

An arithmetical illustration may make this clear. 
Suppose that in one minute these gases, which may be 
Seen cour.sing up the lube, filled a space in the tube 
marked 10 cubic inches — observe where the needle 
pointed. Let us assume that it is pointing to 45*, 
Suppose on another and future occasion the needle is 
observed to point to to , now, either from memory or 
from tables, we find that the tangent of 60* is entered 
as 1-73. Then, if ten be multiplied by 1*731 the result 
would be that 17-3 cubic inches of gaeee might be 
evolved. Aa there are in chemistry Irws conneaing the 
compocitlon of bodiea, each a teault as this would enable 
A manufadurer to know how much silver, for example, 
this current of eledr;city would cause to be depoeitea io 
any fixed apace of time. Thna m$j he ncuvnd the 
quantity of eleAricity paeeing ia n uidt of Une. 

But tho dqposidoa of fotd lad cllver or other metals 
is aot the only nlUiMiMft of oledrJd^, nod aa other 
loaults of n veiy dUEHeot kind are ohtaiaed from this 
Me," it it timo to ton to iliuatrations of 
'torn. 

(TeteeoBliaBedJ 



CORRESPONDENCE. 

PUBLIC ANALYSTS. 

To tht Editor of th. Cln-iuinil AVrcr. 
Sir,— Your able article on "Public .\nalysts ' in the 
Chemical News of last week expresses the feelings and 
opinion of many aggrieved chemistR. 

It is mortifying to perceive persons of no more know- 
ledge of chemistry than is acquired in the usual course of 
hospital iosirudion step into those appointments intended 
by the legislature and the nation to be fiiied by men whose 
(niioing and education have fitted thera tot the pralieoiion 
of mtelytical chemist. It is not possible that a medical 
man, who, previous to his eUsAion lo the post of analyst by 
a body of small grocers aod dairymen, haa jperhaps never 
perfiDnned a quantitative analysis in bis Uft^ can. after 
thteo months study even In a tfeeimi laboratory, have 
obtained eufieient exporience in analysis to fit him ier the 
lesaootiUe position he ie eteded to. 

One might explain the fad of the analyses r.c a j er- 
fiumed by these gentlemen not showing many cases of 
Serious error on the hyp M^^:sI thai, when a mistake 
through want of skill or manipulation is imminent, the 
statement of analysis is so arranged as to ecteca the 
analyst himself from any possible imputation. 

But loelly, Sir, the number of analyses that havt faeca 



performed by these ni,\lual aimlvili since the A& came 
into force are so few and far between, that the blunders 
committed must necessarily be likewise small sad few ie 

number. 

Altogether, the Adulteration Acl does not seem to be 
carried out in the spirit it demands. In many places 
there are no analysts at all, and the eleclin;^ bodies do 
not even intend that there should be any. In Lancashire 
there are, I believe, only four appointments filled, vi/., 
those of Liverpool, Manchester, Salford, and Bolton, 
while all the numerous other towns and thickly populated 
distriAs are entirely without analytical aopervitioo. It it 
a pity that such a good movement shouM bosaimpcr 
fedly followed up.— f am, ftc^ 

RUL 

PUBLIC ANALYSTS FOR BTAPPOKOftHIltB. 

To Ihe Editor of the Chemical \ews. 
, Sir, — Under the he.id of " Miscellaneous," in your im- 
j pression of last week, it is stated that Mr. NV. L. Scott 
has been appointed .\nalyst under the Adulteration 
for Derbyshire and Staftordshire. This requires slight 
corredion in case of the latter county ; for, although 
Mr. Scott is Public Analyst for North Staffordshire, I 
hold the appointment for the Southern Division, as welias 
for this boffough.— I am, Ac., 

E. W.T.Jo 

BoroLi^h Analyfl's. Labcui ry, 
10, Vifloiia Street, Wolvcrh&mplon. 
Neveaiber 1, tUfy 
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Com^Ut Rendus Hchdomadmirei d*s Sicnces dt fAouhtuf 
dtt ScitHcts, September 29, 1873. 
Action of Gases in Coagulatioa Of Albumen.- 
MM. Mathieu and Urbain.— When thsgSMS dissehredia 
serum of blood are completely extraAed, there la obtainid 
an albuminous liquid which does not COaglUate even at a 
temperature of too°. This experiment, perftirmed «itb 
egg albunea. formed the statttBg>poiat of the picscst 
resesndi. The mercury pneumatie medtlao oittMs sot 
only the gases from albumen, but the volatile salis« The 
two cases ate considered separately. The antbois dw* 
— (i) That carbonic acid is the agent of coagulation sf 
albumen by heat ; and (3) that albumen, deprived of il* 
volatile salts, is transformed into gtobuH:!. 

New Treatnncnt cf Cholera, and probably of Yellow 
Fever, by rht-.n: AcuJ j.r.d Hhcnate Of AaUBOOiS 
Subcutancously Injetftcd. — M. Declat. 

Extent of Variations of the Bolar Diametsr^^' 
Respighi.'-In this preliminaiy ante the author replies to 
P. Secchi'a assettioB of bis laatroment being faulty on 
account of the weak di^eision of th* prisnw. caasipc 
undubMions and oselttations, more or less marfcedt at^e 
edge of the speAral image of the sun : whereu in 
P. secebi's instrument, with highly dispersive pritmt, the 
edge is still ,u ■ ' Jistmif). 

AAion of the Respiratory Apparatua after opening 
of tht Thoiaeie Wall.— MM. Cartet and Stfaos*.'The 
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anthora cscpcrbamcdoil ■ tun having a ft&tulous opening 
into hn pimrK. Tlwy fini^ft) Tb«t the Jong of tlM 
injured atde followt, to a c^itiio at^r, the movementtof 

the tlM>racic cage, expanding during inspiration, and con- 
trading during expiration, thus behaving similarly to the 
sound lung. (2) During closun; of tht; tlioraLic opening 
there is intensification of the preceding phenomena; 
hence, after the operation for rmpyema, the wound should 
be kept dosed as hermetically as possible by means of an 
apparatus of caoutchouc, fji The repeated etTorts after 
the operation form a sort of pulmonary gymnastics, which 
the physician should utilise. 

Reaearchea Relattvo to. the AtStion of Heat on Car- 
bonacMMia Vinia.— M. Oavaine. 

Influence of Sulphates in Prodndlton of Goitre, 
apropos of an Epidemic of Goitre obsetved in the 
Barracks at St. Etienne.— M. Bergerei. - l~he author 
holds the theory just indicated; but in the case of these 
barracks, in which thi::i' i-i- it present sonse 250 go:tro'.i;i 
soldiers, the cause (sulj,li.ui<.: of copper) is not traceable to 
the water, which is extrcmc'y pure, and gis'cs no precipi- 
tate witti salts of baryta or of stiver or with ammonia : 
photographers use it in place of distilled water. The ex- 
planation given is as follows ; — For an adsilt to be in 
pcri'ii:; health the anatomical tissues and organs must 
receive assimilable principles in equal weight with those 
which they incessantly destroy to maintain animal heat, 
and produce the inechanicai work icauired of them. If 
the receipt is not equal to the expenditure there is con- 
•nmption anxmia. Something of this kind occurs in the 
goitrous soldiers of the barraclcs; they have excessive 
WOfk, and have not a diet proportioned to the force 
cspendcdt Again, it is known that when a naacle is 
axatted continnotisly, or when it ia subieded (o a con- 
tiaiumt cloArie current It beeomea acid (conraming its 
own subManeo} tiw adda pradvced bdng sulphuric and 
phosphotiCi at tbe Bxpeaseoflha aalpborand phosphorus 
contained in the alninMaoid matteta. Under aocli con- 
ditions a nan haa in drcolation in his Mood an abnormal 
quantity of aalpbatea, exaAly as if he drank water con- 
taining these substances. From an analysis of the urine 
of the goitrous srililli r-, it d'tT n :i: 't.Tgcs of the disease, 
M. Bergeret finds tliat the maxunum quantities of sul- 
phates is during the full progress of it ; it is three in four 
limes that in the normal state. The urine at the ! 
commencement raalia nezt»and tbcn tbatof the conva- 
lesccnt stage. 

Remarks by Baron Larrey on the Comnnunication 
Relating to Acute Thyreoiditis, called Epidemic 
(l6itM, among Young Soldiers.— The Baron has 
fteqvcntly found young soldiers suffer from an enlargement 
of tfaa thyroid gland and neighbouring tissues owing to 
preatore of the shirt button, coat collar^ and clasp of the 
cbapote; a purely mecbanical eauiei On leplacing the 
collar tritli a cravat the gtaadtilar awelKng disappeaied. 
He ia anwilling to accept the term tfidmie gcitrt for an 
affeAion at once simple and easily remedied, and which he 
calls thyreoiditis ; and be suggests the possibility of the 
meebaaical cause aOing in the St. Etienne caae. 

OAobcr 6 1S73. I 

Notice of a New Derivative of Propyl. (Contmua- 
tion.) — M. \. Cahours. — The author has prepared and 
examined oxalo-propvlic etberi Ct6H408. It boils between 
Mjl^and ati*. If alcoboUe aaMnoma is allowed to a(ft 
upon it a crystalline aubetance ia obtained of the formula 
C4HtNO}C6H^O. CarlMnate of nromi, a colonrless 
limpid liootdi boils between 156' and 160°. Its composi- 
tion i» Cft4Hi40i6. Salicylate of propyl, CjoHuOe, boits 
between sst* and «ioi** It ia aparin^y aoiolde in water, 
and baa a hot aromatic taste. With cfeiUnine andbramine 
It gives rise to crystalline pcodsAi of aabalkution. 
fhenate of propyl, CtsHiiOj, is a cotoatlett noUte liquid 
of a pleasant odour, boiling between 190* and tgt°. It is 
energetically attacked by bromine and nitric acid, and 



I yields with sulj^rarfe acid a eopslated acid. Nitrite of 
nmpyl, CsHfNOf* boih between 43* and 46*, t« Is a 

boinologue of nitrous ether, and isomeric with nitro> 

propane. 

Elastic Yellow Tissue, and on Proximate Organic 
Analysis. -.M. Chevreul. — The author maintains that 
Bichat first recoc;nised the yellow elastic coating of the 
arteries as a distincl tissue, and insists on the importance 
of seeking out the proximate principles contained in living 
beings. 

Sanitation of Harsh Lands by Means of Bticalyptus 
Globules.— M.Oimbert.— Tbe aathor maiataiaB that (Iris 
treci a native of Australia, has ihs powsr when planted ia 
marshy lands of improving their sanitary condiiima, as 
has been proved in Algeria and Cuba. It drains the 
swamps, and at the same time gives off antiseptic vapotirs. 

Condensation of Gases and Liquids by Wood 
Charcoal; Thermic Phenomena Arising on Contatfl 
of the Liquids, arid the Charcoal Liquefaction of the 
Condensed Gases. -M. M cisens.— This paper has been 
already noticed. 

Production of Certain Ciystalline Boratea In the 
Dry Way.— M.' A. Ditte.^Tbe author makes nss of a 
mixture of equal eqaivalents of alkaliae chlorides ia wUeh 
he introduces tbs amorphoss Kerates or the elenents of 
the salts which he wiihee Co ^sln. The hottosa of the 
crucible being heated to redness a part of the borate diS' 
solves in the fused mass, and crystallises in the upper and 
cooler portions. In this manner the borates of lime 
DoOjCaO ; 3CaO,2no03 ; and zCaC), 3^003 ; and the 
borates of Rtrontia, SrO, jUoO, ; zSrO.jBoOj ; SrO,BuOj ; 
and 3.SiO,2B.Oj. 

Researcbea onr Tribroroacetlc Acid. — ^M. H. Oal.— 
This acid coaaiata of—' 

Carbon .. .. 8*70 

Hydrogen o>33 

Bromine «. *. 87*30 
0«ygen 3*47 

lOO'OO 

h is easily etherise J. In presence of alkalies and under 
the aiftion of heat it is decomposed, giving rise to bromo- 
form and the carbonate of the base employed. This acid 
is very energetic, its salts crystallise readily; that of 
baryta forming long needles, and that of copper bulhy 
prisms, apparently isomorphous with the acetate. 

Claim to Priority as regards the Action of Am- 
moniacal Gas on the Nitrate of Ammonia. — Dr. E. 
Divers. — With reference to the memoir of M. F. M. 
Raonlt on this subjeif^ {Compies Rendus, May 12, 1873). 
Dr. B. Divers tihows that his paper on the same reaAion 
was presented to tbe Koyal Society Odober ag. 187s, read 
January 9, 1873, and published In its Proeetdings. 

Note on Means for Maintaininij "r. a Given Place 
a Temperature Nearly Constant, and for Moiieraiini; 
in Summer the Temperature of Dwelling Houses.- 
lien. Morin. — The prmcifde of tiie author's method is to 
renew the air regularly through tlic introduiftiun by 
moderated aspiration of fresh air at constant tempvrature. 
It is known that at a depth of about 24 metres the internal 
temperature of the ground is constant. A supply of air is 
drawn from pits at this depth, or a less depth may suffice. 
The general dispositions arc as follows : — The principal 
room, in which the temperature is to be kept constant, is 
preceded by another of nearly the same capacity (or only 
a small antechamber), which adls as a sort of dam for the 
entering air. TIlia room should have walls, ceiling, and 
floor pretty thick. The floor and walls rest upon vaults ; 
the walls are surrounded at a abort distance^ an isotatiag 
riiWfn/«of tbe same form, coraaanieatiop With the vaults 
and the bottom of the aeration pits. Onfices made near 
the top of the ceiling of the laom and that of the mcdnU 
are in dinsA but distiad conuauaication with draw tubea 
(^Miajr d'afpfl) in wbieb are burners kept lighted under 
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constsnt pressure ; thrir number varied according to the 
season. Tlie air to be introduced into the principal room, 
into the subterranc.m vaults, and into the envelope, is 
taken from near the bottom of the pits by a special pipe of 
suitable iize. The added building m.iy be in a street, and 
may be lighted by double windows on the north side: the 
interval in the windows being in free communication 
witn the isolating envelope. The author shows, from 
Newton's law, that the volume of air to be introduced is 
greater the nearer the temperature to be maintained 
inside approaches that of the air introduced, and the more 
extensive the cooling ftirftee (it would become infinite if 
the ioterior tempecatwe were equal to that of the intro- 
diwed air). Panber, that, other thiogi equal, this volume 
will be proportional to theveliw it ia jadgedeoav«ai«ntto 
awifii to toe fraiAimi— 

T-r 

where T is the temper,iture external tO tht added building 
or iu envelope, T' the internal tciQpmture, aod t the 
temperature cm air to be introduced into it. The question 
ia ainplifled whcnver the fraction is suppoiad « i. (Soma 
BuaieriCBl eaamplea are given.) In plaeMwheftintm' 
iMBti of picdiioa m kept the temperatora thoold ba a 
little above (hat of the air introduced ; otherwise the 
entering air in cooling deposits on the walls and apparatus 
a portion of its vapour. The foregoing arrangement is 

valuable for various appHcattona, aa placea oTmeetlnc, 

places for keeping food, &c. 

Report on Memoir by M. Mannheim on the Tra- 
jectory Surface at the Pointa of a Pierre of Invari- 
able Form, the Diaplaeement of which ia Subject to 

Four Conditions. 

Studies on Phylloxera — M. Max Cornu. — The author 
;i, til': li:r- identity of the inseft attacking the roots with 
that Atiaiking the leaves, but it seems less attracted to 
the leaves. 

Effects of Sulphide of Carbon used to Destroy 
Phylloxera on the Vine Itself. — M. Lecoq de Bois- 
baudran. — The leaves of vines thus treated have withered, 
tboogb remaining attached to the branches. The remedy 
aeema effe^ive against phviloxecabot, besidea injuring the 
vinea, la too cxpenaKre to be uted. 

Size and Variations of the Sun's Diameter. — i Second 
note by M. Respigbi.) — P. Scttlii lias stated that the 
duration of passage of the "-olar diameter, measured by 
mono chromatic images obtained in the spc<ftroscoi»ic 
telescope with the d: reift -Vision prism before the slit, was 
less than tlie duration i^ivcn in the Greenwich Nautical 
Almanack by about o 5 s., whence lie infers that the 
diameter of the mono-chiomaiic image of the sun is about 
8 seconds less than the diameter of the image with com- 
pound light, obtained by the simple telescope with 
coloured glass. M. Respighi is unwilling to admit this 
difference. He suggests possible causes of error ; imper 
feAreaification and instability of Inatmment, influence of 
atmospheric refradion, but more especially the influence 
of variations of temperature of the prism. These aensibly 
dis^ace the spedlral lioea. The lesnlts are constant 
P. Seccbi sa^i bat it la lepliedtthat during each passage 
of the Bolar image the tempentma of the prism cootd not 
ceatf WM CMistant, and ita variations would be reproduced 
poriodicaUy in successive passages (independently of the 
abadnte temperature). It is precisely these periodic 
variarions which might dispTace the solar ima^c by a 

Quantity nearly constant in all (he successive passages. 
This influence is much less sensible in the author's own 
instrument, ui which the aperture is reduced by a dia- 
ptuacm, and the prism has little absorption.) Other 
possible causes of error are the undulation or agitation of 
the sun's border, and the personal t n ir n r b-^crvatlon of 
the two contafls. Some of the causea mentioned are 
ic'.ed by using the cbjeftivc prism. The author's 
observations by both methods gave results differing very " 



little from those in the Nautical Alaianack (i»t more 
than + or — o-i2 sec.) 

Theory of Earth Pfeaniie.— M. Curia. 

Let Mondes, Revue Uebdomadaire dts SciVnm, par L'Abbd 
Moigno, Tome xxxii., No. 6, Odober 9, 187^. 

Absorption of Gases by Charcoal, and their Spon- 
taneous Liquefaction. — M. Melsens. — This chemist has 
obtained wood charcoal absolutely pure, and posKssed of 
such high absorptive power that it can concentrate in its 
pores Its own weight of gas. When charcoal flwa 
saturated with any of the more readily liquefiable gaScS, 
such as cyanogen or chlorine, ia slaMd in a gfasu nte 
fitted with a neck beat at right aoglea and closed at eaa 
and, and heated to soo^ by a comnt of alcam, Aa «n 
aacapaa, and compreasiBg iiaelf in the doaad end of w 
tube passes at once to tM ttqoid state. 

New Generator of Electricity.— M. Clamond haicoa- 
StruAed a new iliermo-eleiflric apparatus, which is ready 
to give a powerful and constant current whcntver the 
furnace is lighted, and from which important industrial 
results are expeaed. 

No. 7, OAober i6» 1873. 

Cultivation by Means of Dynamite. — It is ptoposed, 
instead of ploughing or digging the ground, to bMa BOltS, 
fill (hem with dynamite, and explode them I 

No. 8, Oflober 23, 1873. 
This number contains no original chemical matter. 
No. ^ OAober 30^ 1873. 

International Patent Law.— The Congress of Vienas 
has unanimously passed resolutions in favour of thil 
desirable reform. 

Phosphatss of Quercy, of Lot, *c. — These phos- 
phates appear to furnish phosphoric acid to the S.01I ii 
spread on the land in their natural state, without any 
other treatment except grinding to powder. They appeif 
to contain a proportion of bibasic phosphate, wbicb 
accounts for their solubility and efficacy. 

Method of Determialng 8ag«r by Meaaa of a 8ah 

of Iron.— M. E. Riirard.F-Fercblaride of iioa sobNiaa, 
prapatadbv dis^uK in^' in potewaiac tha ciyilalliMM> 
chloride or iron, requires to too milllgrma. of uroe 

2-587 grms. of sugar to remain un precipitated in presence 
of ammonia. 35-87 grms. of the sugar to be tested axe 

dissolved, a few drops of oxalate Of ammonia added tO 
throw down any lime, filtered, and the solution made up 
to 250 c.c. Of this 25 c.c. arc tak'jn, and according lolhc 
number n of hundredths of pure sugar contained in the 
sample n hundredths of iron may be added, and will 
remain dissolved. In two determinations diiferent rcsulti 
arc obtained, viz., with n mili .;:ri^ :- 'if .r m, .. limpid solu- 
tion ; with n ) I, a precipitate ; n being tlic percentage ui 
sugar in the sample. \Vith sugars of unknown origin the 
sample is previously shalten up in the cold with alcobolst 
95 per cent, and filtered to remove inverted sugar, whid 
has a stronger adlion on iron than crystallisable sugv. 
The author states that the results obtained by this 
method agree with those furnished tgr the saccharimettr. 

TreatineDt of Raala Oda.— Whan beat is applied to 
the retorts a light oil, erode pinoline. passes over at first, 
and then ceases. The receivers are changed, and the firt 
augmented, when the heavy 01! ^ ; i-: over, anJ 
colonhonium is left in the retorts. 'I he h;;.ivy oils are ci 
a colour. They are boiled for a day with 

waUi, ..iiu a part of the matter which passes off with the 
steam is colleded. The next day the water is drawn pF, 
and the residue saponified witli caustic soda at 36* B. 
The almost solid produ(^ is then heated anew till no more 
oil distils over. The oil which has been distilled (single 
red^ified) is h j'^iih ittcd again to the same treatment, and 
that which flnaily pastes into the receiver is called doabit 

Digiti^ea by Google 



CnmcAt. Niws. i 
Hot* 7» I 



Palmis^ 



241 



icAilled. It it vted for adnlteratiag fiah oUt. Crude 
piaoliiie contiins acetic add, from vbicb Ketat* of lime 
■uqr be prepared by nentnlithfi^ the crude prodiiA of 
dilOllation with chalk, and re-distiHing the oily liquid. 

Use of Slags. — At Osnabruck slags are granulated by 
bcisg allowed to flow at high temperatures into water. 
Thus divided it can be used as ballast for railways. If 
much alumina iepftMot tbt ilags gsd bt niid in the bwdu* 
fsAitre of almn. 



RtmuSttl<ioma>Uurc de Chimie ScienlifquetllndlttMtlU, 
par Cb. Mine, No. 351 1873. 

Manufiidhire of Iodide of Petemliam fiom the 
Mother-Liquors of Kelp or Crude Soda.— TMs |Rice8t 
consists in transforming into iodates the_ aHalim lOdideB 

contained in kelp lyes ; then in precipitating the iodic 
acid with a soluble salt of baryta, heating the precipitate 
with a solution of sulphate of potassa, which yields a 
solution of Iodide of potassium, evaporating this to dry- 
ness, and finally fu!<ing the residue, and allowing the 
solution of the iodide of potassium thus obtained to 
crystallise. The conversion of the iodides of the mother 
liquors into iodates may be efTeAed by one of the methods 
indicated below; but it is important to precipitate 
entirely or in great part the sulphuric acid contained in 
these waters by means of chloride of barium. At the 
same time a little silicic acid and other impurities are 
eliminated, and it become; more easy to treat the produd 
obtained by the iodate of baryta. After having coUefted 
this precipitate the mother liquor itevaporated to dryness 
to destroy the organic matters present, and the residue is 
fosed. The liquid obtained from the solution of the 
nelted mass after being freed from insoluble mattcn is 
iMdefedallcaliaeby the addition of a caustic or caihooated 
lihali to sach an extent that tbeie may be 3 atoms of 
camtfe alktli of 10 of" carbonate for each atom of iodide. 
This addition of idlnili ie vnnecessary if the fourth of the 
JbUotting melliods Is to be employed, (i) Acnnent of 
cMorine Is passed through the liquid until the Iodide is 
trsntformed into iodate, but no longer, (a) A solution of 
an alkaline permanganate is added to the liquid until a 
very slight but permanent rose-coloured tint is produced. 
The precipitate of manganese is filtcred oflf, and re-con- 
verted into nerm.Tng.inatc by fusion with soda or soda and 
saltpetre. (3) An eleftric current is passt-J through the 
liquid. (4) An atom of an alkaline chromate is .idded for 
every atom of iodide present. Thu whole is evaporated to 
dryness, cautiously healed without raising the temperature 
to redness until the iodide is converted into iodate. After 
the iodic acid is removed from the mother-liquor the 
bromide which may remain in solution is transformed into 
bromate by the first or fourth method above-mentioned. 

No. 36, 1873. 

This number contains a notice of a machine for roasting 
coffee, st.Trch, barley, &c. ; the eflfervescing beverages 
manufactured by Nitot et Cic. ; and of the method of 
rendering clotb water* and flie-|icoof canied out by 
Dttjardin. 

Hok 37, 1873, 

This number is totally free from diemtcat natter, 
whether scientific or industrial. 



Rtnt Stindifiquc de la Frame el tU VStraHgtr, 

Odober ii, 1873. 
M. Zinio abom that desoxybenzoin dissolved in alcohol 
with caustic pttstti absorbs oxygen from the airi forming 
braaolc add and n wy complex body, bensamaron ; 
«hid^ on proloaled ebollition with canalie fotaasa, 
tebns deaexybeaxidn and nnatfniG add. 

Priische finds that tin may be renderad crystalline and 
brittle by exposure to intense cold. 



Boutlerow has made experiments 00 isobotylen to verify 
tbelqrpotbesis of ndonUe series of atoms of carbon in the 
non>aataraled eailiides of hydrogen. Isobotylen yielded 
instead of crotonjrten an isocrot^ Mher. 

Mendeleew has determined the calorific capacity of 
ccriom. 

Boradine has studied a monatomic alcohol containing 
10 atoms of carbon obtained bgr the addon of aodion on 

valeraldehyd. 

Lazarenko having found that benzoyl-anilid docs not 
yield diredly nitro-derivatives has prepared them by 
causing nitro-benzoic aldehyd to act upon anilin, and 
benzoic aldehyd and nitro-benzoic anilin upon nitranilin. 

Struve concludes that all combustion generates Oaonei 
peroxide of hydrogen, and nitrate of ammonia. 
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ABRIDG.MENTS OF PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

Imftrcirmrnts in Ike trealmrHl of tlablt manure and for oblainini; 
Uie/ul productilhertjrom. Arthur McDougalt.nf ihefirm ofMcDouKall, 
l!ros.,mjinuttAurinKcheiniits, Manchester and London. February 13, 
18;^. No. 542. ThTt invention consitts in treating stable manure nr 
litter, which has hitherto been used only as a fcniHsing afcn'. ^u^'> 
a manner at to render it available fur ute in the inanoraAurc of p.i|icr- 
pulp, and consiata in thoroughly washing auch maaure or litter with 
water by an}' suitable nr well l.no«n mechanical contrivance, with a 
view to the removal of the fircil matter therefrom. The cleanted 
straw thus obtained may cither be treated by any suitable or well- 
known proceia for the man jfaflure of the »ame into pulp for the makini; 
of paper and similar products, or it may be dried ana again used 
tMMding for hones and cattle generally. 

Improvements in electric teiteraphi. Henry Ilifbtm, M.A., Putney, 
Surrey. February I}, 1S73.— No. 54}. This Pruvisional SpAciftcation 
descriliet special arrangements by which the gold-leaf instraroent ia 
applied advaotageootly to work long lines, especially where the insula- 
tion ii defcAivc. 

llmprovtmenti in the maMu/aelUTt 0/ iron and ittcl. Jacob Ceogh. 
eean Willans, 9, Saint Stephen's CrcsccDt, Baytwater^ Middleaes. 
February 14, 1873.— No. 547. Ore In a divided state is employed 
together with materials to prevent its fallin;; ihrouch the intersticca 
of the fuel. Apparatus is also de&eribed for charging the fnmace. Im- 

EroTemcnia on the " Ucltatiua'' proccai are also described, and gnna* 
ited metal is pfodsced Itor the manoftam of attel a«l iB s Ue a b le 
castings. 

An improved eomfmition for removing and freventinc ineru%taUtm 
in boilers. David Hutchison, Mile End, and W illiam George UridgBb 
Stepney, Middlesea. February 14, 1S-3 — So. 531. The Icalurea M 
niivcliy of this invention conti!<i It cnmb nin); together cateclm« 
chlorine, linseed, sodium, nitre, suiidiate of potiih, a]i;m, calcium, aoa 
ammonia, in certain proportions. 

Improvements in opparatHt and in the matnials anJ afpUances tm- 
ployed for the Attratton of water, sewnt^e, and other fluids, wketebjf 
manure and other valuable products are ieparjteJ,pneMtmil4,tmt 
obtained therefrom. Francis Henry Atkins, crgincer, 62, Fleet Street, 
l,t>n;!nn. Fcbniary 14. 1871. — N11 i;'!. One rl of thin invcnlinn has 
i'jt its objcft itnf rovtd irrinKi:mi.-:U» ul ap|-ai.i!us ctii mcJiini'-.m f. r 
Itie filtration of water, aewagc,aod other fluids, being specially adapted 
for the separation of the groMerintparitietikm water far msnUK- 
turing and other purposes, or for filtering the cKhietit water of sewage, 
the polluted water from paper or othermanufaflurirj; works fn prevent 
the pollution of rivers, nr for other pjifosc;. T,".e invtiiii n alsn 
relates to the preparation and application of cuke in solidified blocks 
or dabs, for the filtration of water, lewafii er oliiw flaMi. thm 
filtering materials in the form of bloen are lecvrcd in Open removable 
frames or sliilri Th? fr.inv. with the flterinf; blocks or slabs srr 
1 then placed in.i rivcJ ir. lu r. across a wattt-tnurbt. t.inl.-, passage, 
I nr channel, ihrouKh which the water, sewage, or other lluid to be 
hllered la anaaged to flow. Part of the aerie* of fitMme* may contain 
sponge, felt, or other filtering material*. When the filtering slab* are 
coated with the impuritie*, they arc rrtnnvrtl ami ullowcd In dr>'. and 
arc cleansed by scraping, the sera jm b-m^ i nvcitcd into rr..inurr. 
According to another of these improvements, the grosser impurities 
are withdrawn from water, sewage, or other fluida by mean* of endless 
band* of wire-gaute, hair-cloth, canva*, aponge, or Mher suitable 
materials mounted upon rollers, and arranged so as 10 revolve in a tank 
or passage, through which the fluid tn be liitered flows. Another part 
of these improvements has fur its objea the application of galvanic, 
magnetic, or electrical a^ion to bttcting apparatus, reaervoira, or 
tanks, for the purpose ol precipitating organic and inorganic matters 
or impurities ^i.M in b^ispcnsion or solution in the water or other 
liquid*. 

Improvements tn the deodoriiation of excreta, itnd in the manufacture 
ol manures therefrm, Mator^cacral Henry Young Uarracoti Scott. 
C.B., Ealing, MiddlcMt. February 15, i8-rj.— Na 570, The <^t& of 
this invention is the prevention of nuisance in dcalillg with ■ignt'Mil 
and urinous liquids, ani tJic f:^.iticn ol their fcrtiUltaf dtBtaH 10 U 
10 reader them valuable marketable commodities. .... 

tmtmtd mtthoi* for purifysnf gu m - p i n hM. TbeoM CaM«>, 
M-D; Ckrcn<lo« Htwae. as. ClatMdM Svmn. HiddlMMb Pe> 
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Notes and Queries, 



bntuy 17. 1873. — No. J87. By this invention crude |!utu-peixha it 
d«|>riv«4 o( ilt impuritici by tTcaiinp. it by— Proceik No. t. Th* »olu- 
tiont of initu-pcrcha, made ac^ f in^!; to Specificatioa No. 446, 1659, 
arc filtered or •trained, and the ^mta percha recovered by meant of 
alcoholt, vapour o( »lcohol», or Xeim. Procc!i N-" 2. Crude RUtti- 
pcrcba it lolleaed by the iLtion ot snlvc nt-i, %> atcr. iit »te»m, »nd 
mechanically itrained, and the toWentt altcTwarda removed and 
recovered by meant of ttean. Proccat No. 3. Crude fulta-percha it 
laftened by a mixture of the usual lolvenit of gutta-percha with 
alcoholt, and mecharitally atrained. and any solvent adhering to the 
gulta-percha drawn off by dteam.and wt llciltcd. Ptocesi No. 4. Gulta- 

fiercba, obtained by uh^t i< termed in tba aaid Specibcatioo, No. 449> 
' the proccat of con gc 1 .1 1 1 n n it broken up aai fMMd into a dunnbv, 
where it meett either the vapour of alcohMaorttmn, and lb* loivcott 
of the gulta pcrchi. 01 the alcoholi oted are colleAed. 

Imf^TOitmititi :n i/ij-inj; and trtpating mall or diittlU.I x ine^ar, 
nndtring Iht iamt bttltr milnt /orfuUtng purpotn. Annetta Jane 
Honor Hutcbinct, a and 3, Qo«)r Hmd, BmM. Febnwnr 17, 1^1^ 
No. 3B8. The inventor ukea malt or diaUllad vinegar, cnilit, clo*«*, 
ginger, pimento, mace, and nutmen, all nt nome, and (lat) erlnda and 
comroinglct to£elhcr the apices, and i;nd) placet the ground ipice in 
an earthen or other vcttcl with perlorationt in Ibe DOItom, which 
vcttcl it placed in another earthen or other wn al. Both vaaatb arc 
placed in a boiler.the vinegar being ponred faito th* ioaar vaaial upon 
the apicct, and the cuntent* of the boiler being kept tUnmitag lor a 
•ufitcient time, the s'.rcr.i:th of the tpicc* it drawn oW lats llw aatond 
vtatel, and, upon being Altered, te At for bottling. 



NOTES AND QOBRrCS. 




DittiUation and Purification of Glycerin.— Can any of your 
nadera give, or refer the enquirer to, informatioo on Um above ? 

Maaimum and Mioimum Thermometera.— Mr. H. Smith, in 
kia " Chcmiitry of Sulphuric Acid Manufaaure," detcribing hit ex- 
perinwntt on temperature, aayt that he utcd "ordinary maximum and 
miBimani tbcrmometera " fixed on |latt ; I tbould feel much obliged if 
be woald give me a Ibitber dctcription of the tort he uted, and If be 
could lay where ancb arc to be procured.— A MaavrACTtJaaa. 

Malleable Caat-Iron.— t ahootd be thankful if you, or any of your 
ecicntiAc corretpondenta, would, through the medium of your paper, 
kindly give me a little information respe(fling malleable iron castings 
(I). Arc the to-called caitinga malleable ' l^il Is malleable caM-iton 
cbemlcally different to common caot iiun, and what it the difference ?. 
(3). How it malleability produced in cast-iron? By oxidation of the 
cntben, or aome other chemical proccia ? By a mmnre of wrought- 
Iron, or by annealing ?— Richmond Bakeb, Cert. Teacher <d Science, 
The Gouger Street Academy, Adelaide, S.A., Sept. 10, 1873. 

Iron Wire in Claret.— A amall fragment of wire having been 
accidentally left in a bottle of claret, communicating a mott abominable 
taile to it, I dropped in a tcrap of aitver-fuil and corked it up again, 
removing the remnant of iron wire. In a few days I tatted the wine 
•gain, and found that, though naaly, the worst part of the tatle, that 
of hydrogen sulphide, had diaappcared. Had the sulphur been prctcnt 
•a impurity in the iron ? It has struck me that perhaps tmall tauariom 
tankt might be taved if, at tuspcAed spots where minute fixeo organ- 
iims arc pcriabing, acrapt of silver-foil were placed with the loogt ; 
at all eveott tbey would remove the H.S evolved. May 1 atk if init 
has been tried, or if, in the opinion of cbemittt and naturaliitt, it it 
likely to be of uie } -Marmiall Hall. 

A New Method for the PreparaUoa of Chromic Acid.— The 
following method ia baaed upon tho dacaanoaMan of barium chromate 
by nitric acid, with the aefkaratloa «f the Darlan aiirala ibua formed, 
by means of sulphuriT acid. Precipitated barium chromate it added 
to bulling nitric acid |di uted with an equal bulk ol water) till com- 
pletely taturaicd ; the whole is then allowed to cool, when the greater 
quantity of the barium nitrau cryttalliaea oat. To the motbcr> 
liquor a sufficiency of aulphuric acid it added, to precipitate the 
remainder of the b.mum; inc barium sulphate teltlct readily to the 
b 'ttum nf the vmcl. The supernatant liquor, cciiitainiog chromicanci 
nitric acids, is dtawn off and evaporated to dryness on a water-bath, 
when all the nitric acid it expelled, leaving a residue of nearly pore 
chromic acid, which may be purified by cryttallisation. Bythiametnoid, 
nearly the theoretical quantity can be obtained from potasaitim chro- 
mate.— J. Mctai-LAN, Shawfield Chemical Works, Glasgow. 

DeteAlon of Petroleum Spirit in Coal-Naphtha.— (Reply to 
E.J. D. I.— First, test the specific gravity of the naphtha; thould this 
indicate, tiy, o'iifi or ihercabouta, there are tome groundt for tuspicion 
at to pretence of petroleum tpirit. Next, place about ajo c-c. of the 
auipeAcd naphtha in a flask fitted with Liebig't coodenter tnd 
thcrmameter, and diiiil off ill coming over below 113° to 1 10 ' C. Take 
thii portion boilii^^ < » no' C, and place in a freth flask, and dmiil 
again, collcAing apart all coming over below 83*' to 90- C. This is 
tested as to itt odour and tpecUc gravity, and, if pctrnleum tpirit hat 
been used, the former it aavallv aoflicienlly unmlstakeable, but it 
further confirmed bv an examination as to the latter, the extreme low- 
neta of which will decide the point. Scutch naphthas have usually a 
aomewbat lower tpecific gravity than English i in {ai:i, they are fre- 
quently met with as low at 0 86. To decide if genuine, i.t., ftt€ from 
apirit, make the above-mentioned examination in the manner daaeribed, 
and, if the lowett boiling portion extracted thut from the bulk potteta, 
after the tecond dittillation and extraction, a tpecific grtvity not dif- 
fariag very materially from that of the bulk of the original naphtha, 

«ha .aaBpla taagr be coMUarad 

•fiilt.— Watcom Siiitii,P.CA 



Nolet on the Utilitation of ScMrage.- ( Froa 
the Main Drainage Committee for 1864," vol. 487). 

1886. iMr. Bowing). Mr. Hughea, in hia book on wai«r«orha,am 
p. »9i, that the coat of covered retervoira rariet fracn joe. to {) ptf 
thouiand gallont of capacity, and that the cheapest reservoir « hick 
was built wat at Wolverhampton. That reser%-otr contains i,)oo,ai> 
gallont, and the coat, exclutive of land, it aaid to have been ittBO, 
He tayt that a reiervoir to conuin 1,000,000 gatloea woald cost £l>6li 
to that itappeart that a reaenroir eoata about £1 for every looogtUoaa. 

1990. (To Mr. Ellis). With regard to quantity, it there not anoag 
tfiricullurists a system of high (arming and the contrary ?— Yes. 

1991. And doea not that contist, at to Mr. Mecbi'a caae, of eotting 
on very pare land a very large quantity of ver^- rich maaanf— Yaa 
can put a large quantity of tolid manure, not of liquid manure, becaaN 
the liquid manure will run away. 

IJOJ. Then yuur remark applies that there 1% a imit to liqeiJ 
manure, but not to tolid. it that to ?— If you put a Larger quaatily of 
liquid ataaura on Ibe earth than the earth caad«alwilh,it tOMia 
loti. Prafeiaor Way's evidence provei that. 

1031. (To Nfr. EI i>i Hut if I teSI in.i that I apply sewage In land 
in frosty weather, and that I hive »ec.-i it a iuot ui Ihiclsreis in ice. 
and that when the thaw came 
bccaatc abeorbed, woald 
caae, no doubt ; bat durini 
be al'torbcd. There w-ould b« nothing to pi 
applying it at all times, but I assume that they would aoldota. 

K>v). Of coane there would be no annoyaaea from the lewagc bda( 
in a froren atat*?— Of eosiaaaet. . , . . 

}04i- (ToHr.BUlai MmyMnUaMyalailaiioaarthehcigM? 
-Vei. i! we badttlOktheMMitoa the M(ilirfdaio4iBiMt,ihM 
wuLia Luit Mo'it7,nid.,«r|d.ar«i7iUtioraackM,oraliilla«wra 

farthing a Ion. . 

2041 Doe* that iodude liW ant«t llte acwage at well at iMtMla 
the carriage?— That would ba tha coat of pumping only, and famigS 
to a height of 460 feel ; and that, I believe, is eiceasive. 

sosi. (To the tame). The evidence of Professor Way provet tbit 
there it a limit to the power of the earth to receive maaore, aad IM 
that limit it vervMaaiffMktdl therefsra, when you pot Manga MlM 
great quantity tnat Mr. Lawaa doee upon the earth, ytM aiatt raaK 
away to loss because the earth cannot deal w ith it. ^ 
jojj. What amcunt ol sewage per acre per annum did he apply' 
On one part ol the land }000 tooa, 00 aaotlter part 6000 tons, aad oe 
another part 9000 tarn Mr Mn, . 

1033. Do you know wut aaneont Mr. Machi apptica to lead vita 
advantage ?-I think it is very tmall; it it 45 lont, or totaetbiag 
of that kind. 

2080. (To Mr. Eliit). Would yoa be aalooiahed to hear tht*. t larp 
proprietor baa areAad worka, at ««ff groatcait, to ho naad in acentM 

diaUlA, and that all he required waa that the occtipiera of the fntaa 
ahould pay for the ptimping ? — I should be astonished if noeiflam- 
lion were offered. 

3090. Thoae works were ercAcd by the Duke of NottbuinbcilaD'^. 
and then the inhabiuou aad ve af i m Of the Saad in the lUstnft 
refuted to pay for the poraping. 

list. (To Mr. West). Have you a detailed estimate there m yotr 
hand?— Yet; 200 feet may be pumped at one lift, or 



Coraiab_pompiog-ciicin»>> «•• 

BtBiV^^l 

ibecotiM 



the 300 feet or 400 feet into two litta. 

eluding boiler t,efcAe4cniapMai tat oa , 

will cost Cii per aAaal MM-powcr. I cannot catiaiate the i 

hui!i1ir(;ii, nnt knowing the cott of foundations, Ac. Wheaindtfl^ 
ca'.c ■.iicv » il) cobi £io per actual horte-power. For all heigtu t llW 
than 3olcct, the single-aAingdrawiog-pomp would be utcd, aad tkaw 
thit height the plunger ferdog-Mmi Tkovn'vaa ahould ha on tat 
principle of Harvey and Weat'a ^Me beat valrca. The cmI«< hfbog 
1000 torn 50 feet high will be jt. 4d., and for every 50 feet is- 4d ">«•• 
be added; therefore to lift this quantity lou feet will cost 4a. U, 
100 feet, e)s. 4d.; 300 feci, 14a.; aodajoo fieel, ijt. 4d. The tbore 
includes coal, labour, oil, lalbllit — < hanpi. Tha coal of Ufuat <■* 
ton is very litlle ; 4I tooa can be Hftedjoefeel high far eot Moay. 1 
would recommend a bratt sieve, made in the form of a bttiket, to b* 
placed at the bottom of thi .w II, through which all the fluid sbooU 
note before arriving at the entrance of the tuAioa- pipe; tbciitvtta 
be aOfliCChntGalljP arranged for hauling to lha mubttt far tlll'j!!t_ 

Now Ready, Price $»., 

Milk-Analysis. — A Pra(5lical Treatise on the 
Examination of Milk (including Cream. Butter, aad ChMM^ 
By J. ALpaED Wa!«kl\ n. M R C S , CorTr .cnniiing Member oLUa 
Royal Uavarian Academy of Sciences, Public Aoaiytl for Backt. 

Lond on: TRUBNER and CO.. Ladgato HUt _ 

Analysis of Foo<i, Water, and Air. — Mr. 
WANKLYN bat opened a Laboratory at try, Charlotte Stietti 
Fitrroy Square, and it prepared to give Praaical Instrudioo • 
Chemical Analytii to Medical Officert of Health, and 10 f^^Jf 
proposing lo undertake the du tiea of Public Analyttt under th e Bcwjg 

TWO Courses of Ledlures on Geological 
MINERALOGY wiU be given at KING'S COLLEGE. 
LONDON, by Professor TENNANT. to which the public i»et* 
milled on paying the College feet. One Courie is given 00 WcdacMty 
and Friday momiaga, from g 10 10 o'clock, commencing Wednesdiv. 
OAober 8th, and tanolaatiog at Eattcr, 1874. The other Co<.rsr ^> 
given on ThwgMy awi ogi. ftooi Stog^ cooMMociM oaobtr y*- 
The Leaaiaa an tUMUiM bya iwiy a i l artw caliaMioatW*' 
cimena. __, 
Fiaaical InlfiAlori la M toaw logy mi Gnh grh gImilyM- 
TmnAiiT, WJ^A^ at bto naUaMt, t49i Stfaad, WX. 
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MBHORANDUM ON THE PURIFICATION OP 

DKINKING.WAT£R, 

WITH WICIAL RKFBKBNCS TO THAT WHICH IS LIKBLV 

TO HF MET WITH OS THH 

GOLD COAST. 
Dy WILUAU CROOK ES," P.R.S., &c. 



The following memorandum has been drawn up at the 
request of Sir WlUUm Miiir» of the Athqp Medicsl 
Department :— 

In the •hienee of any specific lofonnation as to the 
qoftUt^ of w*ter likely to he fpnnd on the Oold Cout. the 
wllowiBK vemarfci we neeewarily MmewbM geaeiil ia 
ehareAer. 

Diainfefiion of water cannot he effcAed hy one aab* 
•tance which removes all the evils at once. There are 
likely to be many septic bodies in various conditions, 

and fach Has to l/c A'.tnckcd in a special way. 

Tlic d.iii;;cr Cfitasnly lies in the or<?antc matter present 
in the water ; byt it bears no (.onf.nnt relit:on to the 
quantity j>;cscQt. Water may contain a laii^'c tjuAntity of 
peaty organic matu-r — .\s rmicli as .) or s f;r.-i:ns tn tl'.c 
gallon — and be harmless : whilst a very small fradlion of 
this quantity of another kiod of organic natter may make 
it a deadly poison. 

Mal.-»r;a appi-ars to be caiisoti by the decomposi tion of 
organised bodies. SoilH generally are acid, and the 
drainage-waters from them are comparatively harmless. 
But, under conditions which are frequently likely to ob- 
tain in a tropical eauntr>-, - such as great heat, lowljnng 
position, damp marshy soil, exuberant and dense vege- 
tation preventing excess of adar ravs to the soil — 
the aoii i« likely to become more alkaline than the 
vegetation will bear; potrefi^ivedeoompositiun will com- 
mence, the oxygen ia aolntion iii water will be insufficient 
to leatore the balance, and malaria will be the leault. In 
the dniaue water firom aodt n ttaft of covatijr the germs 
of Altai maeatea are almost certain to be present,— to 
what extent we are ignorant. 

That the poison is in the water rather than in the air is 
well illustrated by a circumstance related by Dr. Woods 
iCiii;mk:m, News, vi., 307). Two ships were disp.atchcd 
siitiult.i:it.c)UsI V with triHij's frurti Al^vijri.i to I r.iiicL'. both 
unJfi srtul.ir t: irtunrt .uku--. cxccptiii-; liial the M:pply of 
water bad been dra'.'. ti ;n one ea^^c from the low niar.sby 
laud& wlitre ague vva:'- ]Mn',ilcnt. whilst the othir ship 
had taken water from a Inciluy :nituatc at a greater ele- 
vation, arsi! where tlie di .ease was unknown. The 
passengers on board tl-ii: iirst lr.;nspor! were quickly 
seized with remittent tever, whereas no c.isc of illness 
occurred on board the second vessel. 

The means relied upon for destroying or neutralising 
the poison in bad water are, with the general public, 
addition of permanganate of potash, and filtration through 
charcoal. 

For general purposes these may \)k sufficient, but in 
caaea of real difficulty they are likely to be most unsafe, 
if not positively harmful as leading to a Ctncied security. 

Permanganate of Mtash exerts extraordinaiy dettmft ive 
poweta on aome kind* of organic nntter. Thus the 
offi»sive gases ofpntrefaAion are at once deodorised, and 
many kinds of organic m.ittcrs, such as oxalic acid, sugar, 
&c., arc almost instantly destroyed. With other sub- 
s' aiu is, however. sulIi .ih the stent of nnisk, urea (from 
urinej, the strong smelling valerianic acid, Li^tic acid 

(from soar milfc)i aod butyric acid (from rancid batter), 



peraHUtgaiiate of potaah liaa IHtIo aftioBt and U baa not 
much emAoR sttvchaioe, and aotna other violcntpoliofw. 
If we divide the oifMiic matter in water into three 

classes, viz. :— 

(i). Matter already in a state of putrefiiAion, 
(a). Matter ready to become putrid. 
Hatter whi^ is slew to oecomiioeej 

it will be found, firadicnUy, that the matter in class I 
will be the only orgatnc matter which permang.in.itc of 
potash will remove. It will destroy this at once, whereas 
to destroy organic matter of the second class with per- 
manganate of potash will require froni fifteen minutes to 
an hour; and to destroy matter of the third class will re- 
quire from some hours to some days. Moreover, living 
matter ha<! considerable resistance to the oxidising power 
of pcrmangan.itc of potash; microscopic animalcules 
will live for upwards of an hour in water tinted with it, 
and living beings, visible to the naked ty€, will live in a 
much stronger solution. 

If a soldier, provided with permanganate of potaab, 
after mixing a little with water waita only a fiew ninutea 
before drinking it, be will certainly imbibe moat of the 
ofganic matter of datsee s and 3; vhUkit be would have 
to defer qnencbing his thlrat for UHmt half an boor hefore 
the matter of the second class would be destroyed, and 
for at least a day before matter of the third class would 
be attacked ; and cvi-n tiu n he would be bv no means saCe. 

Pra^icaKy, Imuuver, if the soldier used the perman- 
ganate at all , he would not bc likely to do moic than wait 
fur a few minutes. 

B\U the probability is so great as almost to amount to 
a certainty that the septic matter of the water would re- 
side in the organic matter of classes ?. anci 3. 

The specific diseat.e-producing particles are diMibtless 
ort^.mised ijerminal matter, or cells, pnssessint; physio- 
logical individuality, capable of preserving their activity 
(or a certain time when out of the water in the form of 
slime, or even dust, able to adhere to material objeds, 
and to be carried from one place to another on thedotbing 
or in currents of air. 

To remove these bodicsfromwater.permanganate would 
be inoperative within the time in which it would be allowed 
to adt. Filtration tbtoagfa charcoal would at first sight 
appear to be « mtiafaOory safegnard; but it ia not 
sumdent, lor many reasons. 

iDtbe fiist jdaceebaceoal a dtom e c ha akallyaiaCior. and 
should therefore remove solid germs. Bat these cells are 
supposed to be so extremely small that it is doubtful 
whether they would be kept back by merely passing water 
rapidlv throutjh an ordinary filter, whilst if they were 
kept back they would accnniulate only with their tre- 
mendous powerfor evil uiiiiijured, on the upper side of the 
filter, ready at the fust accident to acl as the focus of a 
pestilence. 

In the iecond place a cliarcoal filter ac'ts as an oxidising 
purifier for t;ic water which passes through it. The 
oxv'^en condensed in its pores de'^troys organic m-itter 
soiv.ewhat as pcrmani^anate of potash does. To keep char- 
coal efticacious, however, as an o.xidiser, it shoulil bc 
allowed to get dry nearly every da\', and should be fre- 
quently cleaned. Even at its best it is not likely that it 
will oxidise organic matter more rcidily than will per- 
manganate of potash, and hence matters of the second 
and third class—probably the most dangerona of all — are 
likely to pass through. 

There is another purifying agent which baa stood the 
test of long experience, and which possesses properties 
which are especially valuable in the present case. 
I aHode to sulphate of alumina. When this salt is 
added to water containing organic matter of different 
classes, it passes by that which la ao easily oxidised 
by permanganate of potash, but it attaches itself to 
organised animal matter — living gcmis-- and converts 
them into an insoluble substance like leather. It is not 
certain wbetbcr this laanlng operation destrova^ 
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vitality: itrobjtbly it does ; but at all events the precipi- 
tate i* capable of being filtered with the greatest case, 
whilst the additioo of sulobate of alumiaa in 00 way in- 
terferes with the use of the pcrman^ianate of potMb. If 
fine clay be used along with the sulphate of alumilia the 
precipitation takes place with great rapidity, and filtra- 
tion need not be resorted to, 1 it i'hl- clear w ater can be 
noured olT the sediment in tin. course of a quarter of an 
hour. 

Under the name of A B C compound a mixture of 
sulphate ,iluniin;i, cl.iy, and charcoal ha/- \ i l-a -'.^^ * < -■- 
fuiiy used by ilic Native Guano Company fi>r liic puntj^u- 
tion of sew ati^-. At their works I have repeatedly seen 
the sewage ot such places as London, Paris, HasiinKS, 
and Leeds, converted in the course of a quarter of an 
hour from an oflensivc looking, vile smcUin': Hr^uid, into 
water, bright, dear, inoduruus. and ta-ii-ltss, non- 
putrcsciblc, and BO free from injurious matter as to allow 
delicate fish to Uve and thrive in it. 

With a little aeceaMry modification I consider that a 
mixture capable of ading thus on town sewage is tlie 
most suiUble for the purification of water for drmking 
purpoen oB the Gold Coast. 

I would miggcst that the charcoal be omittedi and its 
place supplied b\ a permanganate. The ordinary potash 
salt will do, but if procurable in time I have leasona fur 
helievinjr that permanganate of.Umc would answer the 
purpoi-e better. 

1 have prepaicd .\ mixture of— 

I part of permanganate of limCt 
lu parts sulphate of alumina, 
30 parts fine clay, 
and And that when 1 add this to London sewage in the 
proportion of 20 to 10,000, the purification is very 
satisfaAoiy, and the settlement rapid. With foul ditch 
wnter a less quantity will do. * 

The mixture can be filtered, inKtantly yielding n bright 
filtrate, or it can be allowed to i>«itlc fur a quarter of an 
hnur. when Uic supemataat water can be poured off equally 
bright. 

1 am not prepurti! to say what the price of this nnxiurc 
would be, but it would probably not be many pence per 
hundred galloni of water. 



PRELIMIK.\RY INVFSTIGATION OF THE 
FLUORESCENT AND ABSORPTlVii SPECTRA 
OF THE URANIUM SALTS.* 

By HENRY MORTON, I'h P,, 
•Dd II. CAKKINUTON BOLTON I'h D, 

(COBtiancd freo |».13«>. 

UranU Ojcjffiuaridts. 

The ebemical relations of these salts have been made 

the subjefl of a special investigation by one of us, and 
\vill he found fully discussed,} but the following brief notes 

may be useful in this place ; — 

Uranic uxy.iuuride us obtained by dissolving the sesqui- 
oxideof uranium in hyilrofluDrii. ai-iJ. It' t)ie tliree-founl'.i 
oynU- hf treated wiili this acid, uranous fluoride also 

orins as an ins .hibic green powdcf, whtch nuty be 
separated by filtration. 

Folassto-oranic c>\\ :lu(iri:U-, Jil'^fi^l'li ! iKll, is best 
prepared by adding putahsio-tluortde to a suUKKin m' u:anit 
nitr.itt.-, iii--s<>l\i.-.!; tin- Umon-ycUow crystallint- i ru-tijiilate 
in warm water, and ctysiallising. 1 he cortisponding 
Kodium salt, being very soluble, can be prepared in this 
manner ; it is obtained with difliculty by evaporating a 
mixture of uranic nitrate and sodic fluoride in a desiccator. 
It ha* the constitution 2iUjOjM) + NaFl+8H0. The 

* Communicattil by l"in.i<irin Mt.rtm*. 

* ZiUttkr* I. Chmt (aj, iii., jj) s OtU, Sot. Chtm,, t2U, ii., 4)0. 



barium compound forms a crystalline precipitate; tbe 
ammoi^aai mU is obtained only as a deliquescent matt. 
Tbe following salts have been citamuied i-^ 

(U,0.)FI 

2(UiOj)FI + NH4FI + .vHO 

4l UiOi)Fl+3Ba FI + 4HO 

2lU^Oi)Fl+3K Fl 

2(UaOj,)FI + Na Fl f 4HO 

a(UaOj)Fl j Na FI + 8HO 
These all fluoresce with various degrees of bd^toet*. 
and yield very remarkable spe<ftra, having, to tbs cass sf 
two of the double salts especially, a strong eimitltivto 
the double oxychlorides in complexity of stnidme. Thdr 
absorption speAra are also marked. 

Urtmie OxyJttmritU, (U20j)Fl.--Tbl» salt gim s 
spectrum which, in the general charafter of its bands, 
much resembles the aceute, normal sulphate, Ac., w 
what may be called the normal type. There are, hoiMVCr, 
in it slight indications of infleaions of brigbioeu intke 
individual hands, which we tind stront;ly dtvelopeiUs the 
double salts. These indicaiious ate, howevtr, toodelicite 
to be cui itdly rrprcsented in the cut, being, in f,id, only 
rccnijp.isal'le wlit- n specially looked for. Tliis ".ptarua 
IS slio'.Mi at 2 of iMg. 12. Tlic absorption speiftrur.i th.s 
substance is likewise well maii-;i^d, and is sliowii in ; o> 
I'"ig. 13. When di-solvcd in water, ami atiduhteJ with 
hydrofluoric acid, this yields an absorption spcdrum sucIj 
as is shown at 3 of Fig. 13. In this the general absorption 
is strong, and the bands are relatively faint. If no acid i» 
added to the solution of the uranic oxyfluoride, we obtain 
a spe&rnn of absorption similar to the above, bet wiUi 
tbe bands nil dispfaued a little upwards ; tbos— 

AismrpHmi'BaHd* e/ UranU Oxjjtmnie ht SiMkt. 

hxndt. t, a. 9. 4. ^ ^ 

With acid .. QS'O lOJ-O II4'0 Il4'0 ijOS - 

Withoutadd.. 95 2 1050 115-4 1250 J37"6 ijoo 

Tk« D»ubU Oxyflnorides. 
Of these the most MUiantly fittoreicent is the potaisiatn 
salt, and we will therefore desciibe it in detau. and 
others by reference to it. This salt fliioreaots pre«)r 
strongly, and yields a speArum in which each hiad » 
composite, the Rtron,i;er or brighter ones showiagtliKe 
tkint-ntary stripeF, v.-hicb are recognisable, bot'bf 
means so dt cidedly marked as those of tbe donbls sp- 
d iorides. In Fig. 12, No. I wilt give aone idea af thM 

speflrum. 

The other double fluorides of tl:is tlass yield s;:;i!Ur spec- 
tra, the positions of whose brightest parts arc g vtabelo*- 
The barium salt shuws the same struflure in its t^^"'* " 
the potassium one, but the other? exhibit only s-ap* 
blended bands. Tlie following table will give the powtioi" 
of the brightest line in each group in the vatioes spedra, 
these being named in their order of b(ighlB«tt 

FhioraceMt Spectra of ike DmMe OxyftwUn- 

Band). i. »• i 4- ^■ 6. 7- 

Potassio.. 32 4 39-2 46 3 54 7 637 739 834 2, 

Bario .. 3J O S-'* ^ 4^ 4 H - C2 S 72-0 81-4 "J* 

Ammonio 32-0 38 4 464 54 j Oyi ~rq 827 9»J 

Jsodio .. 3<J-4 .vSS 47'6 57-2 661 760 ^6-4^^ 

The absorption spedrum of the potassio oxyfluoride i« 
shown at i of Fig. 13. 

VraiioHi FluoritUs. 
The salts of this class examined, were those first stud>ed 
by one of us, and described fully in Z#i<ie*r./.C*<*'il*'' 
ii., 353, and Bui. S. Chim., ii66, ii., 450. 

Uranous tluonde, UFI 
Putassio uranous lluoride, 2(UF1) 4 KFI 
Sodio-uraouus tluoride, a(UFl)-i-Na 

None of th«M show any fluorescence, but their t^^o'T' 
tioaspeata are well worthy of note. That of the 
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fluoride is shown in 3 of Fig. 14, and that of the potassio 
8»lt at I of the same figure. One of these (2), as will be 
observed, consist* of broad undivided bands, and the 
other (1) of bands sironRly marked with subdivisions. 
Both arc easily seen by pressing the powder-like substances 
between slips of glass, either alone or with a little water.* 

^ Fio, 12. 




Vranic Pormiaie. 
This substance gives no fluorescence, and shows an 
absorption spetflrum with f-iint bands located as follows; — 
88 5, 98 6, xo6 6, iiS I, JJ9-2, 138 0. 




Oiyduoiidcs. 

Urank NilraU, UaOjNOj + 6HO. 

The uranic nitrate fluoresces very brilliantly, and yields 
a speiflrum of the same general charader as the uranic 
acetate, sulphate, phosphate, &c. ; in the normal 

uranic spe<flrum. It also shows an absorption spe^rum 
of well-marked and regularly disposed bands. 

Both these sped^ra are well indicated in i of Fig. i, 
with the exception that the absorption-band close upon 
F does not appear remarkably strong as the engraving 
might indicate, but, on the contrary, very weak. In the 



Hagenbach*, and the former by Uecquerel.f We have 
drawn attention already to the displacement suffered by 
the absorption-bands of this salt by change of solvent. 
Its neutral solution in water has a very faint fluorescence 

Oxalates. 

The (alts of this class examined are the uranic 
oxalate, and the ammonio-, potassio-, and todio- 
uranic oxalate. 

The Uranic Oxniale, 2U,03,C.Oe + 6HO.— This 
is one of the salts observed by Stokes (See Phil. 
Trims., 1852, part ii., p. 521). Its fluorescent spec- 
rum is brilliant and well-marked, and consists of 
rather narrow bright bands showing what we have 
already described as the normal charadlerisiics of 
uranic salts. The centres of its bands are located 
as follows : — 

Fluoreicent Speelrum of the Uranic Oxalate. 
Binds, z. t. 3. 4. t. 6. J. 

— 40-0 488 475 670 77-0 893 

This salt has also a very well-marked absorption 
speArum, in which the bands are regular in spacing and 
intensity. Their centres are located as follows, and are 
affeifled by solution and heat, as has been already staled, 
and is here shown. 

Absorption Spectrum of Uranic Oxalate. 
Bandi. I. 2. 3 4. J. 6. 

Solid 980 io8-o ii8-8 1300 1396 1520 

Cold solution .. 97-5 I07'8 118-4 127-4 137 2 150 6 
Hot solution .. 97-0 107'4 117'3 125"5 J36'o 148 2 

The first three bands of this speArum are very strong 
and black, and form a charadeiistic feature of the sub- 
stance. They are the three noticed by Stokes. 

Ammonio Uranic Oxalate, NH.jO.Ui03,C406-f4HO.— 
This salt is readily prepared by dissolving uranic oxalate 
in a solution of ammonia oxalate, and crystallises readily 
in strongly marked trimetric prisms. Its fluorescence is 
strong, and its bands are located as follows : — These 
bands resemble in appearance those of the double acetates, 
and the measurements are made at the brightest parts of 
each band. 

Fluoresctnl'Bandt of tht Ammonio-Uranie Oxalate. 
Oandi. 1. z. 3, 4. J. 6 
38-8 46-8 555 64-8 752 876 

This salt shows also a well-marked absorption spedrum 
in which the bands (like those of the fluorescent speArum 
just given) differ from the corresponding ones of the uranic 
oxalate by being much lower in the spedlrum. 

Absorption-Bands of the Ammonio-Uranie Oxalate^ 
Binds. 2 3- 4. J. f>. 

96*4 106 6 117 6 124-0 136 0 148 0 



Fig. 14. 




original drawing it was so marked to krep out of the 
fluorescent-band, with which it is almost or quite 
coincident. The speAra are thoroughly discussed by 

• Some pTtionof thi» work h»» been eirt if d out tftcr Dr. Boltiw's ri»- 
parture for Kurupe, and in the preient case, bcinc unablrtoconsult with 
riim,l Ibink ii list lo state, on my own responnbi ily orly.s point whicli 
cnniM up in this place. The sodio-uranous fluoiidc prepared by 
Dr. Bolton thowi the Mme spr^ruin as ihr uranous fluoride, la bis 
oriifinji paper. Dr. Button marks it as dnuktiul. arid, in notinj; its 
rea^inns, meniiona Some which aitrce cxiiCtly with ihrae of uranous 
UtioriJe. I am thcfcf"rt inclined 10 ihirik that ihe mat-rial h.reio'ore 
ccsrdcd IS the lodio-aranoas fluoride is s muture — H. M. 



Potassio- and Sodio-Oxalates, K0Uj03,C4O6 + 3HO 
and Na0UiOj.C4O6-f3HO.— These salts are readily 
formed by dissolving uranic oxalate in solutions of potassic 
or sodic oxalate respcftively. The potassic salt crystallises 
readily in large masses, forming monoclinic prisms, and 
the sodic salt in small crystals. The fluorescence of these 
was in both cases so weak that only three bright bands 
could be distinguished at all. and these seemed to corre- 
spond with the bands of the ammonia salt. The ahsorp> 



t Ann. dt Chem tl 4t fhyt., xaji, vol. xx\» , p. 369. 
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f CurvtCAt Kpwj. 

1 Ni v. n. 



tiin Hpeiftrjoi of the polM»ic a«lt WM w«ll defiocd as 

, Ahsor^hH-Bandt of Potassh'UraHte OxahU, 
fiudi. I. a. 3, 4. & 

97*5 loe** 1158 125 s '35'4 I49"a 

The sodio-uranii: oxalate shows so feeble an ahiorption 
spectrum that three bands only can be recOgOiKed at 94"9, 
104 6, anJ 11O 5 respectively. 

In sol'.itiun, all these oxalates vicld absorption spe^lra, 
which are very well maiked . iJ i!eni to be identical, 
carrying out the idea before sugaetited at to the breaking 
cp of double Mlta wlwn dnmtvM. 

(To be continoed.) 



ON THB 

ACTION OP BROMINE ON THE WATER.SALTS 

OF SUCCINIC. MALIC. MALEIC, AND 
PYRO-CITRIC ACIDS, 
CRITICALLY BXAMIMSD AMD tMTMMtBTSO FROM THE 
ITAKDPDINT OP THK " TYPO-SVCLEUS " TMIOKV. 

U> OTTO kICHTER, Ph.D. 

ly ny two papers on the chemical constitution of 
tuccintet ntaltCi tartaric, and citric acids, I have 
endeavound to embrace, by one theofy, that paiticular 
Mftion of mono- oad poly-btaic watofHMlta which are 
deicended from the oK fiBe-baMttcn pehatomic alcohols, 
and it it with tha^Hnv of ttill mafeliitnr dcvelopittg and 
■ubatantiaiing iha| ilt«o«yt Oat t have hethovght fnyseir 
of extending my sfWc-ilative labour* in a new direAion, 
and with a differen' choice of materials. A rich and 
plentiful supply of suitable materials has been found to 
spring from the .1 "i '1 i f 1 fomine on the waier-sa^ts of 
icuccinic, tnalii.. inalcii., and pyro-citric acids, as also on 
their pure or chlorinated anhydrides. This searchin)^ and 
powerftil reag'cnt is understood to vary greatly in its efTeds, 
akcciivl.ng as it is administered in the dry state or in the 
pn-'-rncc cif water; but, corisidcring «hf vast magnitude 
01 my suhjei.'^, an exhaustne article 1 j 1 \. . i h would far 
cxi.ecd the lirnilR of tl.is paper, I have deemed it advisable 
tt> confine my rtmaiks to the aiilion of bromine on the 
afores-iid water-salts only, and wbiie it is applied in a 
watery solution. 

1 may now slate, by way of introdu<flion, that my inter 
prelation of this order of chemical phenomena is founded 
on the hypothesis that there exist three different modes or 
methods, according to which bromine in solution is 
capable of manifesting its chemical aflinitiea. By the 
first of these methods, 2 molecules of fafooiine are aup* 
poted to unite diredly with a molkof water, with pro- 
duAion of z mole, of bramo-peroxide of hydrogen, 
sTI^nriOj, tha oxygen of which is tbttt readcrad ntorf 
easily avaitabic for oxidising purposes, while the a Alols. o; 
hydrobromic acid are aet at liberty or otherwise disposed 
of. By the second method, a mole, of bromine are sup- 
posed to combine diredly with a given simple or complex 
carbon adjundl, and precisely in the same manner as 
•2 hydrogen molecules ate wont to du, with tli:s d fTcrencc, 
howL Vcr, that in the former case the recipient must always 
be a pure caihon a 'ji;nd, w hile in the latter case it may 
also be a h.ydtocailon af^iunrt. Hy the third method, 
OP.i' of the 2 conspiring mols. of bromine is supposed to 
appropriate a molecule of livdro^en from a given simple 
or conij lix hyrlrrcai f on adjund, with formation of a 
molecule of hydrabioii'.ic acid. \s h'le tlie other molecule of 
bfoniiiu- is niacK- to step into i(« place. 

This hypothesis of a threefold mode of action, of which 
bromine is susceptible, appears to me so natural and 
reasonable, that I have not scrupled to adopt it aa a safe 
and truatworthy guide while entering upon this new field 
of research, but before doing lo. it is proper to state 
that the programme I iateod to follow coosiste of two 



parts : in the first part I shall expound the molecular 
changes that accompany the adion of bromine on the 
water-salts of succinic, malic, and maleic acids ; in the 
second part I shall elucidate the molecular changes that 
attend the adlion of bromine on the water-salts of pyro- 
citric acid. Let ua then, without further deUy» examine 
into the conteats of the first part. 

Part I. 

Om tht Principal Molecular Ckaitgt* that Actompamy^ iht 
Action of Bromine on the Wattr-Salta of Stueinie, 

Malic, and M Amu. 

When the ordinary succirmte is treated with bromine, 
the resulting substitution produ&s, ehiefiy amounting to 
two, are the bromo-succinatc — 

H^O, . H,Oa. H,O a. 
2Ca; H,Br, i C , ; H ,,0^ : aC,0 3C«07. 

and the dibromo-succinaie — 

HiOt. HjO i. 

3C7; HaBra ^ aCa ; UaBra i z^iO^ ~ aCa^. 

Both these compounda are engendered by the first method, 

consequently the accompanying molecular changes will 
consist, for the first compound, in the oxidation of the 
formous acid ally, at the expense of the newly fi rmed 
bromo-peroxide of hydrogen, and transposition of one of 
the hydrobromic acid molecules with the formyhc alcohol 
principal, while the oilier is set at liberty; and, for the 
second compound, in ihc oxidation of the formous acid 
principal, and transposition of one of the hydrobromic acid 
molecules w ith the forsiytic akohol ally, while the other 
is set at lii>erty. 

When the ordinary malate is treated with bromine, 
the reaulting substitution product is the bromo-malate — 

HtOz. H,0,. _H,0,. 

2L, ; U.Br, -aCjjHiO, . ^C.Oj^aCOj, 
where the same e?tp1anation l.olds f;oo(1. This view of 
the molecular strudture of tlie aforesaid brominated 
derivatives is also fully borne out by experiment. Thus, 
when a solution of the bromo-succ:nate is heated with 
oxide of silver, the bromide of that metal is precipitated, 
and the solution is found to hold the ordinary malate, 
clearly showing that the metamorphosis is accomplished 
by the newly-formed hydrate of silver transposing with 
the fonnyMnooiide principal. Similarly, when « salt of 
the dibfomo-auccinatc is boiled with water or exeets of 
base, the btoaude of the metal ia formed, in some caiea 
with allininatioB of both bromine molecttles, in others of 
one oaW. For instance, the aada>salt is, voder this treat* 
ment observed to resolve itself into i mot. of sodium 
bromide and i mol.of bromo-malate of soda ; whereat the 
silver-salt deposits 2 molecules of bromide of silver, white 
the ina(!tivc modification of the tartrate of water remains 
in solution. 'I'he baryta-salt, on the other hand, is 
found to dirt'er friim the two former salts in this respeA, 
t'nat bv the ii ss of 1 mols. of water the previously-formed 
brom o m a 1 .1 te of baryta becomes Converted into the bromo- 
maleate of baryta- - 

Ba,0,. 

n) alCj : CaJ ; Hi Br J ; aC,Q, - aCaOi. 
fl) «C4; 

whence the bromo-maleate of water may be easily obtained 
with the aid of sulphate of water. The same componnd 
may also be procured fay beating the bibromo-aucciaaie, 
a molecule of bydtobiwnic acid being expelled at the 
aaawtime. 

It would, further, be iniercstiiic 10 ascertain whether 
the oxymal^ate, which Boniyoin profeates to have 



realised by beating the bromo-maKate with oxide of 
identical with the tartrelate— 



silver, is i 



a) 2(Ca : C,) ; H^Oa : sCaOj sCjO,, 



with wMch it sharis the lame formula. 
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SyMOPTicAbARaANOBMBirT OF Chemical PomvL«>coii»BisiNO thi Ortho and Iso Modipications of Succinic, 
Mauc, and Maleic Acids, ToasTHM with thsik Biioiiiin*SDMTiTUTED Dmivativbb. 

Ortlio SfrUs. 



Ortbo-iuecinaic- — 



HtOt. H,Oj. H,Oa. 



aCa ; HaOk » sCa ; HaOa : aC^O aCaO. 
Oribo-bromo-succioate — 

Ha0»H,O«. HaO» 



2Cj ; HaBra w aCa i U^aiaCaO^aCaO}. 

Ottbo-bibcomO'tueeinate— 

H^O.. 11,0,. 



2Ca ; HaBra - aCa ; HjBra t aCaU] -> aCaOj. 



Ortho-tnatate^ 

U, 0,. HaOa-H,0«. HiOa « 
aCaj Ha(^^ 2Ca ; HjOii ! sCaO aCaOjT 

OrthO'broinO'miiJate— 

aCa ; HaBfj - aCa i HaOa : aCaOj -« aCaOj. 

Orttio-UbronuMnalate— 

HtOf HjOj. 

aCa ; HaBra •'SCa : llaHra t aCab^-* sCaOj. 



0(t]io.malfotc 



Onbo-bromo'inal^ate- 



HaOa. HaOa. 

o) 2(C J : Ca) ; HaBfa i aC^Oj ^ aCaOj. 



4* 



Reverting again to the dibromo-succinate, it detervet to 
t>f ■>uticed that this substance may likewise be produced by 
tbfl adion o( bromiae on the /3-inal^ate (fumaratc) — 
HjOa- HaOa> HiOj. 

'aCTTHVOit aCjO -^ ^C-.O^: 
iQthis reaifkion the first method is lielJ to conu- .ajjain into 
operation, with this dilic-i- tiLi- (jnly, that tliL- second 
inolecule of hydrubromic aci1, iiisti-ad of being disengaged, 
rtinstantly ni.ide to react ujhjci the freshly formed deacetyl- 
bfomide, with production ot' tlie dt--ethyien-dibromidc — 

aC^ ; HJir, , ; HaBr^. 
*hicli, in cnnj»!n<'lir«n with the two oxalic acitJ constidifnt"!, 
composes tlie d i binnio-succinate. On the otlier f;,in'l, 
'nd in striking contrast ttierewith, it is found that, when 
the a-QAK lie— 

HaOa^HaOa._HiO,. 

a(Ca : Ca) ; HaOa aCaO -~ atJal'j. 



tiO'Sttcelotte— 



St- r let. 



H r H,0,. HaO, 



a) 2(HaCa : C^j ; i i^Ua 1 aCaO - aCaO,. 
« 3HaC4j 



Iio-lwoaio-iuceii 



a) 2(H,C2 : Cj);HsBrst aC^j-. aCaOj. 

2HaC,; 

tao-bibrotno- sue ci nate— 

•) a(HC4Br : C,) :'HaBr« i aCaOj ~ aCaOj. 
fi) aHC4Br; 

Iw>tribramo.«iiedii«t^ 

HaOa. H«Oa. 

<i) 2(Cj Bra : Ca) ; HaBfa i aCaO* aC^sO]. 
/3) aC4Bfa; 

lao-malate— 

HaOa. HaOa. HaOa. 

a) 2(H,C, Ca}:Ha0k:3Ca0j'>aCa0}. 



lM.bro(no>niitaie— 



HaOa. HaOa. 



u) 2(HaCa : C,) ; HaBr, i aCaU, - aCaOj. 
P) 2H,C4{ 



]ao-bIbtona*iBalate— 



jillCjlir : C^l 



Iso-ttibroniom.ilate 



HaBra t aCfi^^iG^fly 



HaOa. H,Oa 



a) 2((iaBtt I Ca) : HaBra i aCaO^'* aCaOj. 
A aCiBra; 

Ito-maMata— > 

H,Oa. HaOa. 

aHaCa ; aCa : aCaOj, 1 aCaOj". 

Im>-brafflo*niaMate— 

HaOj. H aOa- 

aHCaBr ; aCa i aCaO^*. aCaOj. 

Iso-bibtomo-maleate— 

_ HaOa. HaOa. 

aCaBta ; aCa ! aCjOj : aC^Oj. 



it treated with bromioe, by far the greater ponioa mergyfl 
into the !tO'dibromo.«iecw«te~ 

_ HaOa. HaOa. 

a( H C jBr : Cj) ; H jBra : aCaO, - aCaOj, 
while the r i. M (jUantity of ortho-dibromo-succifiate is 
evidently due to the admixture of the /3-inal£ate, into 
which a corresponding portim of the a-maKate had pie- 
viously been converted. 

In order to explain the accompanying; molecular 
changes, I have recourse lo the second method, according 
to which the bromine unites dircitly with the conplex 
carbon adjund, so .is to yield the compound — 

HaOaJiiOa. HaOa^ 

2(CaBra : C,) ; HaOa! aCaO - aCaOj. 
Subaeqtw tly, a mols. of water aaflier decomposition, their 
engen uniting with the formotM «Cid princt(Mtl> while 
thtti hydrogen, by aAing upoii tlw AbrMnipited cafbon 
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EslimattOH of Sulphur in Pig-lroHi. 



fCaMii«*i.llt«», 



MdjunA io confonnity with the third method, gives rite to 
a nolccnie of liydrobromic acid, which, by transposing 
with the colligated alcohol, produces the iso-dibronto- 
■uccinate as formul.-itt-:! above. W hen this substance is ' 
heated to i8o*, it resolves itself into hydrobromic acid and 
the .iao-iMoiao-maldatB— 

which may be feg»rded ai a bromiaaied derivative of the 

i«0'inalcatc — 

HjOi. HjO,. 

3 H^Cj ; aCjt : aC^Uj - aCaOj. 

In this pfocen the foraaen conatitnent acaaowt the form 
of an acid caihoQ nucleoa. while the reaitUtal bromo- 
methylen constituent re<nnitea with that nuclevs at an 

adjunifi. At the same time, the system undergoes that 
species of typical melamorphu^is which transfers it from 
the class uf akt'l-.ol.conjii^ itoJ w .(ter-salts to the closs of 

hydrocarbon -conjugated watcr-salis. 

I may mention here, tn pins'i':/, that the isomalc'.itc 
just alluded to was first ubtainod by Kammfti,r frciii-. the 
iso-nulatc. This substance had been d;sco%crcd in a 
silver-bath prepared for photographic purposes, and, on 
bcin<; treated with perchloridc of phosphorus, ^ave rise to 
a chloride which, under the influence of water, resolved 
itself into hydfochhiric add and the iao-mal£ate la quel* 
tion. 

I may further state that the a^ion of bromine in excess 
on the succinate is observed to giie birth to the iso- 
Ubfomo^maUate— 

which may be a dircd stibstitiition-produdl of the iso- 
bromo-mal^ate, or else a produA of decotnposilioo of a 
previooilj'Ibnned Ito-tiibroniO'ittceinate— 

II..O,. n,Oi. 

a(C,Bra : C,) V H^Br, : 2CjOa aC^Oi ; 
and I have no donht that, ere long, and unless they have 
already heen lealiied. the bramioated derivatives of the 
nalate and lao-aulate will be added to oar colleAion of 
carioaa and intetastinf chcnkal jneparationB. For their 
respeAiv* IbrBM^ the reader n now referred to the 
annexed scheme (see preceding page). 

, (To be eontioued,) 



NOTE ON THE COMPOUN D OP STARCH WITH 

IODINE. 
Bjr B. SONSTADT. 

Some starch was kept for more than two months in a 
solution of salts containing more iree iodine than thr 
starch could tahe up. The iodised starch was then 
WMbed for a for^^t on a filter, by which time the water 
came tlirouf(h very nearly colourless ; it was then further 
washed by decantation until the waterwascolourlessafter 
settling. The iodised starch thoa prepared was black, and 
had little, if any, odouf. A portion of it, air-dried, was 
found to contain ^-a per cent of iodine. Another portion 
was then heated tn an oven for a long white at a tempera- 
ture somewhat higher than that of a W3ter-b.ilh. While 
diyin^, it smelt perceptibly of iodine, but, when thoroughly 
dry, It was perfedily ficc frum oduur, and tlie colour 
remained black. This stove-ilrieJ compo'.md, heated in a 
closed tube, R.ive olT nu trace of fn e iiui r.e, but a small 
quantity of a yellowish vapour came off, of a punt^^^nt 
odour, attacking the eyes, and condensing in the cool part 
of the lube in drops. The heat was then raised to redness, 
an i the chnrco,.! fotnied examined for iodine, which it 
proved to contain. 



The •tovC'dried compowid ie extremely MaUe, and the 

ordinary reagents attack it very slowly ; it coold not be 
analysed by treatment with solution of thiosulphate of 

sodium, or of chlorine. A solution of the former, inexcess, 
failed to decolourise it after a week's treatment, with 
frec|uent shakinj;. It svas prepared for analysis by tnon- 
tcning it with a strong solution of hydrate of sodium, and 
heating to redness, and the iodine was estimated in ttic 
solijiiun of the residue by chlorine-water. It contained 
3 2 pi r cent of iodine, the same percentage of iodiaess 
was contained in the air-dried specimen. 

Another portion of the stove dried compound was charred 
at a gentle heat, continued for about an hour, in a covered 
crucible, and at the last the heat was raised for about 
ten minutes to low redness. The charcoal proved, 00 
analyaiSi to contain 3 2 per cent of iodine, equal tO 
19-64 per cent of the iodine contained in the specinca 
before its conversion into charcoal. Thus, about four* 
fifths of the iodine conuined in the strongly-dried iodiisd 
starch is driven off (though not as free iodine) by chaniaf 
at a red beat, and a fifth of the iodine remains with the 
cbanwal finrned. 



ON ■IHl. 

ESTIMATION OF SULPHUK IN PlG IRONS, dc 

By CHARLES H. i'ltSSE. 
PaUiC AMljFSt far tbt Stnuul PiatriA. 

A SIMPLE and ready method of estimating the sulphur io 
pig-irons and steels, and one repairing but little attcntioD, 
is as follows : — 

Place into a beaker of about 300 C.G. canaci^ ahest 
3'5 to 4 grms. of the sample, in drillioge (weighed towhhia 
o-oi grm. will be sufficiently accurate), and pour Vftn 
tbem 35 to 40 c.e. of aqua regia, consisting of i part 
HMO) with a parti HCI, maintaining the prapoftios «f 
10 C.C. of the mixed neide for every i grin, of uemctsl, 
keeping the heahar covered as well as possible with s 
clock^glasB. After the first violence of the a^ion has nh> 
sided, boil the liquid for a few moments until the wbnieof 
the iron is dissolved, then transfer the solution, with as 
tittle washing as may be, Io a porcelain basin, ant, eva|io- 
rate as neaily as possible to dryness on a water bath. 
Treat the residue with some concentrated HCl, adJ ab^.ut 
an equal bulk of water, and then filter. To the tilttate 
add a considerable excess of baClj solution, allowr to 
stand for about twelve hours ; filter, and weigh the pre- 
cipitated liaSO^ with the usual precautions. Multiply 
the weight of IJaSO^ found by 13724, and divide the 
produifl by the weight of the iron emplo>-ed ; the reisll 
will be the percentage of S in the sample aoaJyicd. 

l<4iibeistocy, 309, Sliend, X«oadoo» 

NOTE FROM THE LABORATORY OP 

CHARING CROSS HOSPITAL. 

lj> THOMAS BOt.AS. 



Oh the Ffrrout Siilphtile Test for Nitric Acidt mi ih 
Employment as an Approximate luiieattf^ 6f A$ 

Amount of Nitrates in Potable Water, 
In performing this test, it is more advantageous to float 
the liquid under examination on a solution of ferroi;'^ 
sulphate in oil of vitriol, than to follow the usu,i! tnethi>^J 
of floatint; an .Tqncotis solution of ferrous sulphate pn the 
suspected tluid mixed with oil of vitriol. The sulphuric 
solution of ferrous sulphate is b: - - ; r, ; ared by niiMn^ od 
of \ itrio! with 10 per cent (by voiumc i of a cold sjturjicd 
solution of ferrous sulphate, and heating the mixture 
sullkieiitly to decompose any of the ohve-^jrccn conupouo*! 
whkh n-,nv arise from the accidental presence of nitric 
acid in the oil cf vitriol employed. When culd, the 
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colourless solution is ready for use, and it may be labelled 
"NiUk Acid Test." It it convenient to introduce the 
flald to be tested by means of a pipette having the 
ddavMy-csd bent oace «t a right aaclei and the chaised 
pipetM ahottld be placed agaimt tba aide of tha taatAue, 
an»iit aa ai^ith of an inch above the woMbsm of tb« 
vitrioKc aolvtieat and then the finger tliould be removed 
Irom the npper end of the pipette to allow the liquid to 
floar. It it, moreover, ncceMary to use a pipette having 
a rather bmall opening, otherwiw the rueh of i«id cauMt 
considerable n^^itation. 

Hy .idoptmg ihis nioililicatuin uf llic wcll-knnwn sulphate 
of iron test, two piincip.il ailvanlage* arc attained — in the 
first place, it is unnecc»^sAry la test the sulphuric acid mcIi 
tunc it is used, and, in the second place, the loss of tunc 
required to cool tlie iisinl mixture is avoideJ ; morcovLT, 
th« " risric ac'.d tc>t,'' unlike anjUcous ftitoiis sulphate-, 
remains clear a:iJ aUvays iL-ady for use. 

Attempts were made to estmiate the nitric acid in 
potable waters by comparing the tints produced on floating 
them on " nitric acid test " with those produced when 
•taodatd solutions of nitre are similarly treated, but in 
tlda cape eo much depends on delicacy of manipulation in 
pouring on the lighter fluid, that the results obuioedwere 
not so constant as might be desired, but if the water to be 
tested is carefully run in with a pipette as above dcecribed, 
and tf the ataadard Milotiona of nitre are similarly treated, 
rcfulu are obtained whichf in tha cootta of a few aeconde, 
ifldicats the approximate aaioant of ititratet confined in 
water. In cases where the amoant of nitratea tk small, a 
beaker may be advantageously substituted for a test-tube, 
and, in any ca<>e, the vessel in which the testing is per- 
fornifd hIkuikI be steadily fixed during the operation. 

1 he salt vv jiich scpariites on cooling the but "nitric acid 
" IS under examination. 

Charing Cross HoifiuJ, 
Nov. !«, il^s. 
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MomUtur SticHtifiqye, du Dr. Qtiesneville, 

Oaobcr 1873. 

Modern Progress of Industrial Chemistry.— Aime 
Girard. — A populir aJilress delivetcd at ti.e l.M^n 
meeting of the French Association for the Advancement 
or Science. It has been already noticed in (heCKaMiCAL 
Naws. 

Pait Played by Septic Agenta In the Animal 
Sytteni.— Femaad Papillon.— A physiological papar of 
considerable Interest. 

Theory of Tanning. M. A. Reimer. .\ continuatioa 
of the treatise which wc h<ivc ulicady nuuced. 

On Atmoaphcric Ozone.— M. Ebermayer.— An essay 
00 the caiuws which piowote the spread of epidemics, and 
the pcecantions to be adopted for their lesttidtion. 

Volumetric Determination of Biamuth.— MM. 
Boisson and Ferrsy.— The method in qnettion is based 
upon the complete precipitation of bismuth by iodic acid 
in an acetic solution. The iodatc of bi»muth in a wliite 

anhydrous powder, H,;0, jit),, insol.ibie in .ind 
acids, i his method is applicable to the detciiuiuAtion ui ' 



all compounds into which bismuthcntcrs. 'I'hc assay ofa 
sample of subnitrate of bismuth is made by dissolving 
half a gramme of this &alt ia a few drops of nitric acii*, 
and dilating alightly with water. The liquid is saturated 
with bicarbonate of soda until a slight permanent pre. 
eipitale appears. Thiapfecipitaie is re-dissoKed by acetic 
acid iti excess so as to blndar the partial precipitation of 
bismuth on the subsequent addition of water. The liquid 
is then boiled and filtered to separate the iron and oxy- 
chloride of bismuth which may be present. To tin: 
filtrate we add 25 c.c. of iodic acid, and water enoi:gU to 
malce t:p 2^0 c.c. It is well stured, and nUcr bcin*; allowed 
to settle for a ffvv ir.n;iu-nts the liquid js poutied upon a 
dry filter. To xao t.c. ot the c!ea: liquid we add dilute 
sui[d;utic acid and iodide of pot.Tssiiini, so a« to decompose 
the iodic acid wl'.ich has not been t;>nHunu-ii. and to rc- 
d.ssolve the in line set .it iibert\', which may be e.isity 
reco'.^n;sed wlnn tlie liquid no 1 nijer contains f^ri-yish 
fluatitig particles of iodine. 1 he following equation 
explains this rcatftion:— 1054-5KI+5SOj = 5S03KO + 61. 
Into the liquid containing the iodine there is dropped, by 
means of a burrettc graduated into tenths of a c.c, a solu- 
tion of hyposulphite until the ycUow tint of the iodine 
disappears. The addition of starch is needless, for the 
disappearance of the yellow tint is a more sensitive 
indication than the disappearance of the blue colour of the 
iodide of starch. The nilliifence of the value found on 
ading upon iodic acid alone, and apott iodic acid after 
preliminary precipitation with a knowa wdght of pore 
bismuth renders it possible to caletilata the aaioant of 
bismuth contained in the sample under examination. It ia 
preferable to express the result as metallic bismuth rather 
than as .subnitrate, the composition of which is still nut well 
known. The authors belteve tiiat it contains SSgj 
percent of the metal. If lead or baryta are present ihey 
must first be removed a* sulphates. Tin and antm-.ony 
found alloyed with hifniuth are conxerted into insoluble 
Stannic and antiniunic acid* by treatment willi nitric 
acid. The reagents employed must be free from chlorine, 
and the iodide of potassium must contain no iodate of 
potassa. To delert the presence of this impurity dissolve 
I grm. of the sample in 1 1 c.c. of water; adding a few 
drops of pure hydrochloric acid, and shaking up with 
chloroform. If this latter body remains colourless the 
iodide is pure. The standard solution of iodic acid is 
prepared by dissolving 30 grros. of the cp,'st.illine acid in 
I litre of distilled water, and titrating with the aid of pure 
biamntb. The solution of iodide of potassium is saturated. 
The solution of hyposulphite is sufficiently strong when 
30 to 40 C.C serve to ezidisa the iodine liberatM ftom 
10 c.c. of iodic acid. 



UuUetiit de ia Sotietii Francaise de Photographie, 
No. g, 1873. 

Notice on Heliochromy. — M. de Saint Florent. — The 
author has succeeded in producing heliochromic proofs, 
whose colours have the closest relation with the natural 
colours. Landieapes have bean obtained in this manner 
in th* camera, thou^ tBa colows were rather faint. Ha 
steeps a sheet of paper of Sue texture In-- 

Nitrate of silver 20 

Distilled water io 

To which, when dissolved, ia added— 

Aleobol * .. •> 100 

Nitric acid 10 

When the paper is dry it is again plunged intt^^ 

Hydrochloric acid 50 

Alcohol .. 50 

Nitrate of uranium .. .. i 
It is necessary to dissolve previously In the Irvdroeblorie 

.-icid a little zinc-whitc, say from t to a grms. On removal 
froih the bath the paper is exposed to sunlight until it 

tnm<! a violet-blue. I; it then, after dij'in^', p^iri^eJ anew 
first into the silver, and then into the hydrochloric bath. 
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The operatioDt are trne«ted till a paper is obtained of an 
intense violct-blue. wheo quite dry it is placed in the 
lUlowing bath:— Water. JOO; acid nitrate of mercury, 
4 to s drofw. Tlie paper ia kft in tbi» bath five to ten 
mlnitlea aad drM. It ie then cxpond nnder a coloured 
gtaattaad rticfe it obtained io tbif^to fer^MCoada a 
pioof Willi a white ground and all tlie coban of the 
modd. The colours are brighter, and the apeed «a great 
if to the foregoing bath be added — 

Bichromate- i f potaah (saturated aohitioD) 2 

Sulphuric acid 3 

Chlorate of notaaia i 



To 6x the image approximately it ia washed in much 

water, and then plunged in — 

Ammonia,. .. .. .. 5 

Alcohol .. zoo 

The pap T i ; v.-aslied .-inJ plun^tti in n F.atur;tted solution 
of an alkaline cliioride. After n fuit!itr washing the 
proof resists diffused light for a lont: time. Moie t.ipid 
action is obtained if the cliloride of silver paper js aliuu cd 
to blacken under violet or blue j^lastes. If on withdrawal 
from the bath of nitrate of iTiernury the fapcr is exposed 
under a coloured glass, and glasses of different colours are 
interposed between it and the sun, the proof comes up 
more rapidly unde/ yellow, green, and red glasses than 
under blue and violet. To produce landscapes with the 
camera it is necessary to prevent as far as possible the 
naion of diffused light, and for this purpose to adapt in 
froat of the objedtive a cardboard cone of suitable length. 
The time of exposure, with a Darlot's objeiflive of 
0^2 metre focal di&tance, is from fifteen minutes to 
one hour, using the largest diapbiagm, and operating in 
■misbine. 

Proofs with Patty Inks. — An account of certain 
upecimens sent by M. Rodrigues of the Polytechnic School 

of Lisbon. 

An Account of the Process for Photo-zincography 
as Employed by the Photographic Se<flioii of the 
General Diretftion of Geographical Works of Portugal. 
—The mixture used In tlic preparation of the plates wa»— 

Water tooo grms. 

Cium .-trabic .... 40 n 
bulphale of copper. . z „ 
Gallic acid .... 5 „ 
Nitric acid .. .. V$ „ 
Dry Collodion Proeesa. — A. de Constant. — ^The 
author indicates the conditions necessary for successful 
work by this process. He recommends the employment 
of a special collodion made w ith a cottcm prepared at a 
high temperature, o: else already old ; to find a co%ot;nj; 
which whilst aCtinf; mi-thanically to pres-erve the poruMty 
of the collodiiin contains aUo a ( ht r.v.cal agent whit.h may 
intervene usefully for it;e preseivaiion of the layer, and 
may aid in the combination of the dc\ cluf nient ; to com- 
pose the preparation chosen for lovering, so that the dry 
layer may not contain any element of aller,<tion, and may 
remain in good conflition for some month* ; to find a 
means of softening the dried layer, and of restoring to it 
a sufficient permeability that tlie di.\ clopm l; M>Iuti<jn may 
penetrate and exert its action equally and completely, 
without msking rapidity a capital question, to abridge the 
exposure as much as possible. Into each of these points 
the author is ahont to antor ni detail. 

Stefeoaeopic Proofa on Glatt, and Vnitoua Pio- 
«adiire8.-^ount Ludovieo de Coutten.— Tlie author 
prefers plates pttaerved with tannin, which he prepares 
exaAly as direoed in his " Manuel Pratique." He gives 
procedures also for cen.cnting positive proofs upon card- 
board, for securing solidity in the varnish .ipplicd to 
negative prooff, and for pre Jul;. 11; n o. :il | ht elTerts. 

The Ordinary Wet Collodion Process.— M. Tli. 
Suttun, - TLe u.i'.l ■ i i,..^ been i- x ] e: i nu ii ".i ng in order to 



cess. He concludes that a collodion for great rapidkf 
ought to be liberaUy iodised, and to contain a fair propor- 
tion of bromine The strength of the nitrate bath diould 
not exceed 8 per eont. The bcomide of silver h« finds is 
exceedingly aensitivB to li^ without the preseoca of 1^ 
nitrate, and this will ha tbo ataiting>point Car a freat im- 
provement in the art. The atithor mnigeB use & ahatli 
prepared more than ten years ago, and which has been in 
nse ever since. He employs pure neutral re-cryttslliasd 
nitrate, and adds from time to time bicarbonate of soda to 
the bsth, exposing it for a day to the light. The carbonate 
of silver Is, then filtered off, and the bath, slightly addolatcd 
with nitrate of silver, is in excellent condition. 

ReimaHH's b'tirbtr Ztitung, No. 36, 1S73. 
The Exhibition in Vienna. — Haahl and Co., of 
Molenbek (Belgium), exhibit a model of an apparatus for 
extrading the grease from wool hy means of bisulphide of 
carbon. Schitunberger, of Brassels, cxkibite xantbin. 



artifieial indigo, and other eoal«tar proi 
receipts for colotus upott vlndh scarlet. 



garnet, and median garnet. The " scarlet apirifi 
as a mordant in these formulae is direded to be msde 
from 14 lbs. tin crystal?, 24 lbs. bichloride of tin, and 

50 lbs. of hydrochloric acid, fuming, but free from iron. 
Only the clear part of the mixture is to be employed. 

1 I. ere is an article on the arrangement of steam pipes in 
(lvc-bei.ks, winch contains nothing new to English dyer*. 
NcN'. follow receipts for dyeing cottrn a chamois ; cotton- 
yarn a rose by n-.eans of annailo and sanlower extrafl; 
mixed goods a grey ; wool a drap, a stone, and a reseda. 
Keichardt has found, at Jena, sausages dyed with magenta. 
In this case akolu 1 extracts the red coktur. The so-called 
" antimooy-blue " has been going the round of the techno- 
logical papers. 

No. 37, i!S7J. 

This number contains a full dei^cription, with illustra- 
tion, of Haubold's machine for washina yarn. There ace 
receipts for garnet, light, oedinm, ana dark green, and 
silver-grey on plush, porcelain whke and Icmoo^ycUowon 
wool. Catechu and sandcfa are recommended as 
an addition to the copperas vat in order to save indigo. 
Next iollow prescriptions for steam-priming colours, 
chiefly olives. 

No. ^8, 1873. 

The New Indigo Vat. — Schufzenberi^er and De 
Lalande.' -It is kno^in liiat the low stage of oxidation of 
sulphur obtained on the leduiftion of sidphurous acid with 
zinc dissolves indigo. On this reaCnon the following pro- 
cedures for dyeing and printing w ith indigo arc founded : — 
To prepare the reducing liquid a solution of bisulphite of 
soda at 35° B. is brought in contaA with sheet rinc in a 
closed vessel, of which the liquid should occupy only 
one-fourth. After the lapse of an hour the zinc is pre- 
cipitated from the clear liquid by means of milk of lune. 
It is then diluted and decanted or filtered with exclusion 
of air. The clear liquid is then poured upon the ground 
indigo, with the addition of the needful soda and lime. 
I kiw. of indigo yields io this manner a very concentrated 
vat of 10 to 15 litres. Cotton is dyed cold, and wool with 
the aid of heat. A vat is fi>led| with water, and a suitable 
quantity of the above indigo Riuctiira introduced, when the 
dyeing can be pcfffamed at once. The excess of the low 
sulphur acid diss^vea the froth which appears on the 
surface. During the process of dyeing further qnanlitics 
0 f I nd 1 go can be added as required. Cotton can be rapidly 
and easily dyed in jlhis manner; and in the case of wool 
the dver escapes the many disadvantages of the hot vat, 
and obtains brighter anrt clearer sliades. To print a fast 
blue the aikalinc solut.on of the reduced indigo is printed 
(in vy.h an excess the reducing agent, .iged for twelve 
to twenty-four liouij-, w.Tsl.ed, and soaped. In comparison 
%vilh the old process there i> a saving id indigo to li e 
asceitain with piccision the best tcspeiiivc proportions for I extent of 50 to 60 per cent ; the shades are ncber and the 
«,fgg,j the wet coUodiOD pro* \ impretstons sharper. The 



Ibe soluble iodide and bromide 



celoer reqnlrea no tabecqnem 
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tftatmeDt, and eaaitherefore, be printed 00 ■imiilteiieonely 
with aioet ether eolonra. 

Catteo Dyeing. — There arc receipts for .1 deep rose, 
anfflower-scarJct, an olive, and a violet on cuuon yarns. 

Alpaca and Mixed Goods. — The editor gives receipts 
fat a cochineal scarlet, a darli tirown, and a black. 

Wool Dyeing.— Tliere ia a receipt for aNieiiolaoiiUae. 
Woollen piece goods are direAed to be worked in a lolution 
of I per cent of the colour, and ) per cent of sulphate of 
line, while the temperature is slowly raised to a boil, 
which is maintained lor an hour. The cloth is taken out, 
cooled, rinsed in cold water, and placed in a beck con- 
taining 2 per cent (on the weigh: of the goods) of sulphuric 
acid, and j per cent of >jlpli.itc of .rinc, A liogle turo 
in this b.tth suiTtces to raise the colour. 

Plush Dyeing.— There are leceipU for • dahlia, and a 
magenta and a blue. 

Smc Djreing.— There aitt receiptt for » roee and a sky* 
blue, which o^er nothing remarkable. 

Argentine Effcifk. — Jacobsen stirs up commercial tin 
(zinc ?| powder with a solution cf alb j;nen to a paste, 
which is then printed. The goods arc steamed and 
steeped in a solution of bichloride of tin. The tin dissolves 
out the zinc, and is deposited in its place. The goods 
are washed, dried, and run through a glazin^^ machine 
which polishes the tin. It isproposcd— rather grotesquely 
—to dye drabs and browns with .m r .tract of jjrccn 
walnut shells! Sulphide of cadmr.ini ..n sindricd pre- 
cipitate, is found to be a good (but cxpcns:\f 1 yellow 
colour for soaps. A permanent red ink is prepared by 
rubbing up carmine with a solution of soluble glass to the 
consistence of good writing ink. The writing dries 
swiftly, and is as bright as a mirror. This ink must be 
IMeaerved from contad with air. Solution of gum arabic 
IB inpravad by adding a paita of sulphate of alumina to 
350 of a solution of gun, ntade in the proportion of 
a paita of gum to 5 of water. 0«m tbna prepared is sold 
as vegetablie glue, and serves to cement together surfaces 
of mMal and glaas. Dufren^ to prevent mouldiness steeps 
the artidM in n dilate solution of tannin, and treats them 
with a aolntioa of biduooMte of potana till a brown 
eeloor it modoeed. lie then waabes and drici. (It must 
Be vcmenneren 
of bod.) 



t thrtt M i process it not applicable to articles 



Rniu HMomadairt d« Chimu Sdtntifiqunt IftilutHMe, 
par Cb. Mine, No. 38, 1873. 
The greater part of lUt nnmber ia again filled np with 
non-chemical matter. Thert it n notice of Siemens's gas- 
fnmaces, whidi are no longer a novelty, and a short paper 
on the new process for the manufaAure of alkali as worked 
by M. Solvay, at Couillet, in Belgium. This process, 
founded on the decomposition of the chloride of sodium 
by the bicarbonate of ammonia, has been already in 
operation at Couillet for some timr, and now furnishes 
about one-fourth of the soda aitually consumed in Belgium. 
Hence it is evident that M. Solvay has overcome the 
difficulties which former inventors such .is Tiirech, 
Scliltcssing, and Roland found in-^i; r riinUfMblt'. M. SoKay 
has received a diploma of honour at the Vienna Exhibition. 

No.39»l873. 
Tbia nnnber agatn con t tint no chemical matter. 

' Remu Sehntifiqut dt la Franct et it PStnmgtTt 

Oaober 18, 1873. 
History of the Chemical Theories of Digestion. — 
Claude Bernard. — Prof. C::nide Bernard, in his course of 
leAures on general physiology, gives an account of the 
various theories of digestion entertained by men of science 
from Hippocrates downwards. The eminent Greek physician 
considered dieestion as a cooking process. Galen main- 
lined the existence of three lunds of digestion, the first 
perfanned in the tlomacb, the tecood in the duodenum. 



and the third to the Urn; a view taken in later times by 
Servetus and Drahe. Plistoniena, n disciple of Protogoras, 
identified digestion with putrefadion. Hilmon regarded 
digestion as fermentation, and divided it into six kmds, a 
view in which he was followed by Sylvius, Willis, Boyle, 
and others. The mechanical thcorj- of Borelli, Boerhaave, 
and Pitcairn considered digestion to be mere trituration, 
a view whicis .is far as animal food is concerned was ex- 
perimentally refuted by Reaumur. This n uuralist intro- 
duced into the gizzards of birds portions of meat enclosed 
in perforated metals tubes. On killing the bird after some 
time the meat was found to have been dissolved. Seeds, 
however, enclosed in a similar manner resisted the diRe^,- 
tive prccpss. Sp.ill.inzani succeeded in withdrawing 
gastric juiLL- fro;;i iinmuilH,, and by its means performed 
artificial digestion outside the living body. The author 
concludes with a notice of the obiemlioot 
the celebrated Alexis St. Martin. 

Odober 25, 1873. 
This number contains no chemical matter. 



KOTES AND QUERIES. 



'Report of 



Netcs en the UtiUsatien ef Sewage.— t From the 

the Main Drairsfc Comffliltcefer iW^," vol. 4i<7). 

itcj. ( 1 o Mr. Wciik Can jrou give vs any information of ihe re- 
lative cox o[ tht' carriaRc of any lutaUnee. tuch as clav, in a cart, or 
by iiuapcnikiun m uu'.ci, k) mcaDi of pDIB|Miie ? - I h.il u i.l in.akc no 
difference at n I, bccauae nc art piunpiaf all the China cUy in St. 
Au-.te:l. which ia about jeoyoootoos • year.and that ia thiclier Iban 
il l. mud of the Thamc<, and it doea not Interfere with the valves at 
ail as Ionic •» >t '> >n a Jii^uid Kale. We puirp the mineral water in 
snme of the mines also; half of that ii entirely wh-it »e call mud. 

2175. Does your estimate of the price ol pumping depend upon a 
sum price o( cojls ?— Ve*. inSirtly i<\ I calculate the coals would 
f it ii per t"n, which is <niitr sufficient. 

(To the aamri. You have stated that the l\q\i\i c'.iv ia con- 
vi \ cd in pipes is iir.\ » itati r , u h.it distance is ii so c r.vtv r i] '—From 
tun to three mifea in several placea. I have one gcntlcmaD cloac by 

my land now, abeM two niiln a£ who is • latfs clajr mctchsM, sad 
he tells me that he saves semeihmt likv £too a year Iqp carry iof th* 

clay in ll i> m.inrcr. 

litig. ; 1 1: Mr H. tLn'cl. Voj stated that if Ihe coal were dearer aa 
belwccD your .ivtra>:i- nf I7«. and :oi,, that wou'd increase the cost of 
lilting; arc there net other clcmciit^t besulcs ci al, such as wear and 
labour f — We have calculated for labour the pnee generally paid ia 
this neiKhbourhood, but Ihe increased price fur lifting would net in* 
crease in the tame ratio as the price of coal increased. 

2tio. Nor would the wear and tear of the engines ?— No. 

i2it. Then should we have aimply to add the cost of coal ?— Yea. 
. : : What is the maslmum height to which you can lift the sewage? 
— It would be lifted ]oo feat in one lift, but I do not think it wcnild be 
advisable to lilt it to that height in one time. 

iHj. Would it require much stronger purnr* for that height ?— Ves. 

2214. You would require other cnRinct, and another reservoir at tbo 
next lift, would you not ?— Yes. _ 

2]8}. (To Mr. Johnson), l^'pon what data do you ground your 
opinion that the sewage will not answer when applied to corn crops? 
—The advantage of seware, I take it, to erass, is to be divided into 
two portionn: first, the a iv.u'.'.age of applying so much pure water; 
and, secondly, the applicnu n < ! the various mattets which are me- 
chanically suspended in, or chemically combined with, that water in 
the case of sewage. I take it that, is moat caaei, if the same bulk of 
water were applied to grata land, it would do a great deal of good in 
the majority of instances in suitable aoila; but with rcgErd to thm 
Cereals you do not want moirlurc ; the dryest climatea arc the beat lor 
the moat valuable o( tbcM cereals, and therefore when yon add water 
to corn land it isaddln(«ka»tbc land docs not need. 

2jS(i. But doea not com land require the fertilising properties of 
M '.vace'— Yes; but then I tsks it that the balk of water which would 
t :■ r.cLcssaiy to cany thOSS Ulinoniacal matters, and that small 
amount of pnoapbale of limewMebis contained in the acwage, isao 
great, Oat tiM waiiwMc" " 



Seat,tBaiilM«am«fliHabeiiuurioua to perhaps a greater esisM 
an the chemical matters weed do good to the land. 

2!'"r iTo Mr. KTisl. Do >ou know nl any chemical manufaAure 
at AI'i" ick ' I canni't say as to that. At Edinburgh Ihry put on con. 
sidcrably more than £ioo worth of sewage to the acre, and tbty only 
get flBiNWtk cf srsaa. That is a great failure. 

SMB. ITo Mr. Baicmsn). Have you found aajr ineeaveaiesce from 
the SMHcatiM tf the sewat* ? — Tbaie has hcea ns iacsavtnlcaca : the 
mart bsaetital applicatim of aswage that I have ssea is st CariMe. 



MEETINGS FOR THE WEEK. 

THL'RSDAY,aatb.— Chemical.S. E. Davies, "On the Chemical Proper- 
ties of Ammoniated AauMMUsNilntSb" Or.W. 
J. Russell. "On tbs AMse «( ~ ' ^* 
^vcr Nitrala." 
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Noir Kcsdjr, l'ric« 

ilk- Analysis.— A FraAical Treatise on the 

• ExuiiMtion of Milk (iacludtnc Crcaa, Butter, and Chccme). 
By J. Airtto Wahrltk, M.ILC.S^ Comapa«d)nc Membrr of the 
Ro}«l Bavarian Acadcrojr of Sckacea, PaMic Aadytt for Bncka. 

I^ndon: TRUBNER and^O., L«dc«t*HiU. 

C~ hemical Technology, or Chemistry in its 
Applicatiunt to the Aria and llaaufAftucM. By Thomas 
RiCMiiOMNi and Hmiiv Watti. SMontf Bdiliao,iltaMrat«d vitk 
■■increaa Wood Enrrarinn- 

Vol. I , I'arU I and J, price J^i., with more than 400 Illustration*. 

Nature and I'ropertiet o( Fuel : Secondary ProduAa obtained from 
F«(l: Pndnaioa «f Miktt SccoiuUty Ptodudka al tho Caa Mum* 
faAM*. 

Vol. I., Part 3, rrice 33a., with mere than 300 TIlMtratiMt. 
Sulphur andjn Compounds: Acidimelry: Chlorine and ItaBltaehtof 
Cwapmnd*'. Soda, I'ulaah: Alkalimetry: Orrate. 

Vol. I., Part 4. price JU . 3co Illustrationa. 
Aluminium and Sodium: Stannatts, Tuncatites, Chromatea, and 
Silicatea ot Potaah and Soda : Phoaphorua, Borax : Nitre : Ou»- 
Fswdar: Obb Cotton. 

Vol. I., Part St price 36a, 
Pmaiate of PoUsh : Oralie. Taitaria. and CHfje Acidt, aad Appeo- 
dicatcootalniBK the lateat infonaatiM aad apaeiSeationa nialHi( to 
the miariala dcacrttcd in Parta 3 and 4- 

PAiiMtac AMD Co.,ao, Kins William Street, Stfaa d. 

Analysis of Food, Water, and Air. — Mr. 
W A N KLVN baa opened • Laboratory at 117. Cbarlotta Strtet. 
Fiteroy Square, and is nrapared to (ive PraAical Inairttaion in 
Cbamical Analyais to Modioli Oflleen of Health, and to paracna 
pfOpOSing to undertalKthOdot ieaof Public AnalyataundarttOgwrAa 

~~ PRACTICAL CHEMISXRV. 

LaboiMaey, Co, Cower Street, Bedford Squara, W.Ct 

Mr. Henry Matthews, F.C.S., is prepared 
to giva InitmAion in all brancbea of PRACTICAL 
CHEMISTRY, particularly in it» appllcat.on to KLUICINE 
AGRICULTURE, and (.(.MMKKCh. 

Tb« Laboratory la open daily, except Saturday, itom ten to five 
A'cloekt.aaSatviday,froBtontiUoato'«tack. • 
Mr. Matthews is aiM prcpafed to nodcrtaka ANALYSES of OTCijr 

dci<cnri"'n- ,, ,, . 

Fiji Firlikulars and Prospeftuaes, apply In Mr. Henry MattbCWa 
the Laboratory, 60, tiower Street Bedtord S quare, W.C. 

oval Polytechnic Institution, 309, Regent 

Street. — I-aborator>' (entirely re fitted) am! Ciasi Rooitu are 

AS^^AYS, ANALYSES and Inveatigaliont connefled with 
PATENTS condudted. . „ . ^ ^ . • , , , i 

Pupila received for Class and Private Study. Special facilitiea are 
oSertd to persnns prcpatinK for CjOVt. KNM KNT HXAMINA- 
TtONS 

Claaaes are now forming (or Praaical Study in CHEMISTRY 

STBAM, and PHYSICS. «„- waaaaaa 

For particulari, apply to Profesaor B. V.OAaDin*, F.A.S. M.S. A. 

at the Inatilution. 

BERNERS COLLEGE of CHEMISTRY.— 
EXPERIMENTAL MILITARY Md NAVAL SCIENCES 
under the dircAion of Professor B. V. QAEOMBR. F.B2S.. Ac. 
or the late Royal Poivtechnic Inatitaiioa aadtko Rofal N«nu CollCf e. 

The Laboratory and Clau RoOM Opaa fraoi II tO 9 a.flk, U 
and from 7 to 10 p.tn. daily. , _ 

Ea^ecialfaciUtiea far pcfWM pnpaiiBgwOa 
examinations. 
Private Pupils will find every emmMOMO. 
Analyses, Aisayi, and PraAieal lavoMigailoM 
Paioats, Ac., conduced. 
Fof proepeft ui. Ac. apply to Prof. E.jy. jl.. 44.^B«rner« itr ect, W . 

mith London School of Chemistry and 
Phamacr- IWr»elor-Or. JOHN MUTER. P.C.8. 

Hetirsof LcAure fur Sciiion 1871.731— 
CkeBustry (Inorganic) 10 a.m. Materia Medica .. •• 4 p.m. 



R 



(Organic) 
Botany (Structural) .. 



a p.m. Pharmacy i p.m. 

II a.m. Clastic* (Junior) . . .. <> a.m. 
..'(Systematic).. 3 p.m. „ (Senior*. • .• 4 p.m. 
LaMtatocy opaa Ibr Pradlieal Chemiairy from to till 4. 
This Sclwel aftirda the most eligible opporluniliea lor obtaining at 
oivce a rapid, complete, and practical i.n(n\ ledge of the subjcAi taught. 
All the leea are perpetual uiiiil the tx.im l aiion in view it pa>>ed, 
without reference to time. Country Sii.Uenta visiting London are 
■laeod ia Lodgings regitlercd by the Secretary, whcroao impOaMoaa 
ar« permitted to be praAitcd, and wnere the price* are all OB a fiud 
moderate acale. For termt, apply to tlie DircAor.or to 

W. BAXTER, Sccralaiy. 

ajt and aS), Kenningtoo Road, S.B. 



Morth London School of Chemistiy, Phsr' 

^ ^ macy, Ac. Ettabliihed it years.— CoadvAod ty Mr. I. C- 

BRAITHWAITF. h, ih,.tttn rr.iri Ffincifat Imlnuter in tbe 
Laboratoriei of the Phanric-uircal Srcidy of Gre.it Britain, and 
Demonitrator of Prafiical Pharmacy, Pbarrnaceutical Latin, die. 
The Session 1S73.1H74 commences on the Itt of OAober, whca— 
The LABORATORY will ba opaa for laatniaioo ia Praaicit 
Chemistry as applied 10 Pkanaaqr, Mcdiciaa, Aaa^ia, Ac. Tetat 
moderate. 

.ISftJEMSSBS Jlw CRBMISTBY, UATBAU MBOICA 
botany; aad LATIN, meet ae aaaaUt • p.ni. 

Fee to eilhtrCtass Uatf-a-Gmmra ftr Month. Pw^slf dkSSMMt • 

iloit')^ 50 can attend until (jualifitd for one tnclusive Ftt, 

The BOTANICAL GARDEN afTord, every facility to Smdenli 
desirous ' f jirinc a frattunl Kn^u liJge n/ /(<-(, uiv. Dur^nc jht 
Scaaon BUT ANICAL bXCURSlONS are made every Saturday 
at 10 a.m. 

At each Pupil works ladopaaiiMly, fca c«B CBtcritt mypariadla 

either Clasiet or Laboraiciry. 

All Fet$mmtl%tp0lHmat0tUt. 

PRIVATE TUITION for the Preliminary Modified WMTiad 
Major Examioationt, Uc. 

A few Pupils received to Board in the bouaa. 
dP^kaH»Ht, acconitanitd u ith a itamf-ed ini elopt, MUrttUtlt— 
54, KiMTitH Town huAD, .\ SV . 

Theoretical and Practical Chemistry. — 
Mr. SIDNEY W. RICH. Analytical and Coniultmg Chcmitt. 
ondcTtakes all kinds of Anslyset, including the Analyais of Walcf, 
of articles of Food and Drink, and of Commercial Aniclet. 

Mr. RICH »ho ufdcrtakes Invcslieationa rclaiiiiR to Palenli, 
ManutaAurcs, Stc. Cientlemea who wish to cany out tnvctt>gatioos 
pcraoaaUy ttuiy hatra a separate roan if privaqr be needed. 

PRACTICAL CLASSES commence in OAobcr, Jsnaary, aad 
March, but laboratory pupils who work Independealigr OMy enter at 
any time. 

Further Panicalar* naw ba ebUlaad at the Laboniafy. u, CRE' 
NIKS 8TRBBT, TOTTENHAM COURT BOAIK LMIOMP 

W.C. 



» .A. T IB Xi X 7 B." 

NICHOLAS' 
PATENT VOLTA MEDICATED CLOTH 

Cures Neuralgia in Five Minutes. 
BHEUMATISM. AND OOUI. NO IMATTBR OF 

HOW LONG STANDING. 



VTICHOLLS' PATENT VOLTA MEDI- 

i> CATED CLOTH CURBS all DISEASES 



medium of ihr Nervous Smtem. 

Thia syalcin is now aAnow Icdgcd by the Profession to be tbe 
highest and most certain treatment of disca»cl at present kixnrn tothe 
medical storld. 

It has now aapplied a want which John Huhtsk, Mr. AssaaiTHT, 
and other eminent medical men confessed was lacking, vix., the meant 
of generating, rtciting. and maint.iininc Capillary A^ion by Caloric 
Heat, wliich every medical man knows ins abtoluie imjiortaoce of. 

No peraaa abowd ba srithoat thia iavaloaUa iasaatioa. It ia 
doubtcdiy ika mat InipoiUat tfeeovciy in ONwIae «««r kraacM to 

^^ICHOLLS' PATENT VOLTA MEDICATED CLOTH a 
sold in boxes at is. xld,. as. gd., 4s. 6d., lit., aad xis. Apply at the 
Chief Depi'il, 202, High Holborn ; or order it through vour Cbetnist. 
.\ l!ox of Nicholls' Volta Cloth sent on receipt of ij statnps. 
NICHOLLS' STIMULANT for the NERVES U invaluable at an 
adjunA to be uktn whilst using tha Volta Cloth. Sold in bottles 
at is.,2s.6d.,and 4s. each. Warranted fre«froiBakvbot,unfcnn«nuiif, 
aad aoB.>aiosicatia(. 



TESTIMONIALS. 

:•! and Ji, Patunt sti r Kovi, I rndon, May ijth, iStj, 
Mr. Nicholls.— Dear Sir,— 1 tried your Applkalion for Mai 
aasa of tbe left ear aad it took it away. My daarihtar tried st Isr 
toethach e ta t at naalt.-^Yoata traly, B. Wiixt*Ka,llttalc PaUbbcr 

North Road, Highgale, Jan. 9ih, 187). 
Ma. NiCMOl.i.s.— Dear Sir,— I tried your .\pplicatton (or Oout, (roia 
which I have lorg suffered. I have nt t had the slicbtcst rctumof 
it. With many thanks, I remain, jours truly, Wili i.M Atkihs. 



42, Tavitlock Terrace, Upper Hoiioway, luth April, itjj. 

beaeBcial t» me. 



Dear Sir,— Your Clotli aaa aasa fwy boaellcial t» ma. Last 
Thursday I scat your address to Dr. Bealifaea. of St. John's Hall. 
Hifhbitryt aad I aaw aead my HaoKhter fcraCHtbfar anoldfticad 
■ ' tfoiKClM*.— Vouis troilf, *"■ " 



friaadof 



W.MavHb 



7A««« aad dmiv morteen»in* Tntimo»i4di caa I* mm «I Hit 

ChitJDtp*!, 29<, High MtOtrm. 

R. MIGHOLLS, 39a, H\%h WMltoOk, 



Digitized by Google 



Chsmical Niwt, I 
Nov. 14, i»7j. t 



Oils of Wormwood and CitroneUa, 



253 



SUPPLEMENT 



TO 



THE 



CHEMICAL WEWS. 

Vot» X3CVIII. No. 729. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

TiinnJ,!] , XoVi-inhfr 6, J873. 

Dr. OouNC, IMLS., President, in the Chair. 

Tkk jnlimtet of iht prevtoat OMetiag havlog been lead, 
Mestra. Walter Odling mnd C< W. Vioceat were fomelly 
admUted PeUows of IM Society. 
The donationftto tbc Socie^ wttt tkea aaaooaoad hf 

the Secretary, and the following namee mad for the first 

time— Messrs. Charles L. Field, Walter T. Oootden, B.A., 
B. W. Richardson, F.R.S., Donato Tommasi, Edgar 
Bcckit Truman, Thomas II. Davics, William Masters, 
A. Campbell Di.\on, James Bayne?, Thom-is Jam^ifon, 
Robert Williamson, Charles James Hiblop Warden, 
Francis Jone», Sydney Kh dwIls Musjir.^;-, Felix M. 
Kimmingtons, Edward Clc(iaii«haw, bauiucl iicib-crt Cox, 
and Arthur B. Kitchener. 

For the third time — Messrs. Edward Collens, George 
Bii;t Francis, Wil'iam Edward Porter, John Turner, and 
William Charles Your;^, vho were b.Tllotted fui" anJ duly 
deaed. 

Dr. Odlino said it was not customary for the PrcEidcnt 



I The first paper, " On Hu Of'iual Prcfcrti.t of some 
I MuJififations of the Chtikoua AlkdluiJs," by D. How,\kd, 
I was read by the author. After cnumcrat!nf» the 
various observations that had been already made un this 
Fubjcifl, he drew attention to the approximate relation 
between the deviation caused by quinicin and cinchonicin 
and the .nlkaloids from which fhev art* derived ; thus tbo 
mean of the specific rot.iry yoy.\ v of q jinine and quinidto 
in alcoh<>lie suhitiiin is .57- to the right, and that of quinicin, 
corrcdcd for it= cciiibmed water, 41°, whilst, in aqueous 
sulphuric acid, they are 20-5" and 19-4' respedivcly. A 
similar approximation is found to be the case with 
cinchonicin as compared wilb cinchonin and cinchonidio. 
The a(f\ion of nascent hydrogen on the alk.iloids in add 
eolation givea rise to oompounda which Scbiiuenberger 
legardi as dilieriog firom the origioat compound in 
containing t atom more water ; the aothor, however, le 
inclined to doubt this, as no evolution of hydrogen occura 
when cinchonin or cinchonidio ia treatod with aine and 
dilute inlphuric acid until a conaiderabic enceia of the 
acid haa oeen added : the optical propertiee of the hodiea 
fonned are very aimilar to those of quinicin and dn- 
dWDtein. The author then proceeded to describe the 
awthod of preparation and optical properties of thevarioua 
ethyl baeea produced by the adion of ethyl iodide or 
bromide on the cinchona alkaloids : the rotation produced 
by the salts of the ethyl bases is 1:1 niopt c.i:ii very nearly 
proportional to that which would be given by a salt of the 
uri - n.^l a:k;ik-!d, cqualin amouni to that contained in the 

new Cijnipi^und. 

The Prksident thanked the author in the name of tlie 
Society for his interesting memoir, and hoped he would 
take advantage of his great opportunities, and give the 
Society some farther results of his experitnenti. 

Dr. Fr.\nklamd bad lititened with much interest to 
Mr. Iloward'a account of the alteration prodncedon the 
polarised ray by the ttttCt of combination. II waa a 
matter of great importance to acetunalate mnha on ihte 



to address the Fellows at the first meeting of the sion, ■ gubj^^ to Mdeavour to aicertain what CiKalar 

but be could not help saymg a few words of welcome and [ -hMni^^iiu t^»^h'.r,„ 1*1.- .k..^i._ 



congratulation on their taking possession of their new 
rooms, and they might regard the assistance they had 
received from the State, unaccompanied as it was by State 
control, as some recognition of the advantaj^f'' ff >>tientific 
tesearch to the national welfare, and as ttmling to the 
mental and moral cultivation of the people. It was 
flCeeaMiy for them to have some place of meeting, 
and It wonld be impossible lor them to provide aucb 
handeome raomi ai th^ had now* indeed to provide rooms 
at all would bte a very aerioua inroad on their fandt. He 
ffli^ht mention two new featnree— one the commodious 
stnre-rooin for the spare numbers of their journal^ and the 
other the laboratory adjoining (he meeting>room, the 
primary use of which would be for giving experimental 
illustrations in connediion with the papers brought before 
the Society. .\ft. r alluiint; to ilie \ .irious benefits to be 
derived ffotn thtit r.i et n;.; tof;i ther, the speaker said that 
chemical science treated uf tiiinf;s th.-.t cuutd he handled, 
and phenomena whicli could he nb^erv i, an d the use of 
the laborato v was offered to those \\1 ■ brou;;;it ne v (ach 
before the icty to illustrate those Uu.h, fur we all know 
the Rrcat d» I -ht and interest chemists take in witnessing 
such cNperi: nt<i. With regard to the financial aspeifl of 
the matter, -.1 t-y h:u'. incurrcl considerable expense, 
although the (iovernir.eni had <;ivrn tiic f;.!" fittings and 
the new book-fheh. es in the Ijbr.iry ; lio\ve\er, all that 
\>. a^ useful in the old rooms had been removed here, and 
utilised in one way or other; even the old historic seats, 
which were formerly those of the Royal Society, formed 
part of the benches in that room. He could not but tell 
the Fellows that it waa owing to the great exertions of the 
Junior Secielary, Dr. Russell, that they were enabled to 
remove to their new rooms in time for this meeting, and 
thronglbout the eirangements they had met with the 
greatest oourteay and kindness both from Mr. Barry, the 
anhitcdi and alio from the Clerk of tba Workk 



\ polarisation means, chemically speaking. The nlteratioa 
, in the intensity ia not only produced by combining two 
substances of opposite rotary powers, but sometimes also 
by the combination of a rotary body with a neutral one. 
He would like to ask the author whether he had ever 
observed amongst the cinchona alkaloids an instance in 
\<,h.:^li ci'inbination with an indif!erent 1; :'y had caused A 
re\'j:i.il of the rotation of the polarised tay. 

Dr. WisifriiT m; .a: te ! to the author that he should 
determine the hta: uf cumbustion of some of these iso- 
merides, to see whether there was any relation between 
the heat evolved an J the rotary power, somewhat similar 
to that which had l> -i n i<1 >erved in many volatile bodies 
between the heat of combustion, and the boiling-point. 

^dr. llrv, Alto replied that he had not fuund any instance 
ia whith inversion of the rotary power took place where 
t!io .iltered compo-in I could be re-converted into the 
original substance, in dealing with bodies of so complex 
a nature and so delicate a strudlure, which were so very 
easily destroyed, the difficulty was to find cases where 
they give satisfadoiy resulta at all. 

Dr. C. R. A. Wright then read a " Preliminary Notice on 
the Oils of Wormreood and Citronflta." The po'rtion of oil 
of wormwood boiling between 195° and 200', and termed by 
Gladstone absinthol, C:,,H:f,0, when treated with phos- 

[diorus pen tn- 111 phide, is decomposed, .i livJiuc,.:!) tn being 
jUuJiKed v.I.kIi boils at 170° to iSt/'. and a yriii v. :- h oil 
boilint; at 2 >,L> anil '.ip'A ar U. 'I'lio liyJrocr.r'jon, after 
purification, boiled at about 176', and, on analysis, appeared 
to be qrmen, produced la the readioa— 

CioH.cO ^ H,:0 + C,oH,4. 

The yellowish liquid boils at about 233% and is chiefly 
thio-cynun or cyiiiyl ■ siil^hytirnli-, identical with that 
recently obtained by Fliesch from camphor. Oil of citroa- 
eila, wnea distilled, ^elds an nnaiable ooily of the fefmula 
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CioHisO, which unites with bromine, and the ptoduA, 
CfoHitBraO, when heated, splits up thus — 

CtoHisBr^O B HaO-1- aHBr+CMHj4. 
The resulting cymen ii appiKDtlr identical with that 

already known. 

The I'RF roE.VT. having thanked the author •' r his 
communication, called on Mr. \V. F. Donkin it> rcaU his 
paper " 0« the Esliniotion of Xitmlfs in I'utablc W'aUrs," 
This process is fountietl on the reaction that a nitrate in 
the presence of ch'u.ruifs, when treated with phenyl and 
sulphuric acid, gives a reddish solution, which, on the 
addition of an excess of ammonia, changes to a more or 
Jess decided blue ; this gradually becomes more intense on 
•landing. The water under examination is compared with 
a standard solaliOB of potMtium nitrate containing a 
known quantity of tbe nit; tbeic are treated in a pre- 
ciMly Hoiilar maour. The ptoceia i« capable of accu- 
ntely detenniniiig the aaoimt of nitrates present to 
within t part in 4>000,000 of water ; it is, howrver, 
oecessaiy to doaely oblervc certain details given in the 
p«per» In order to tasitre this result, alight variations in 
th« manner of condoAing the operation* or in the quanti- 
tie* of the reagents employed producing corrcepondiog 
variations in tbe deptfa of tint obtained. 

Dr. UntiNo laid tbe detennination of tbe amount of 
nitrates in water was a lubjed of interent to many of the 
Fellows present, and if an easy process for determining 
ammonia could be devised, it would be a boon to water 
an.t!>>'.« all over the (.o'.^ntiy. 

Dr. 1 i: vNKLAKD reiDJui.c J ili.1t. .'.itlio-.jsh much attention 
h.-id bt tn devoted to the d' ic[ .itic n of nitrates and 
nitrius in waters, there was stiU room fur another process. 
The aluminium process answered admirably w^th .i v..iter 
which Rave a large residue with compat.iii\ tly little 
orgar-jic matter, and the mercury and sulphuric .i^id pro- 
cess when much nitrate wat present, but it was not trust- 
worthy when tlic an-.uur.t i.f the l.ittir was very small. In 
those cases where these was a large residue and a large 
amount of organic matter, be hoped the new process might 
prove available, but he thought the accuracy of the method 
had not been pushed far enough. The meicuty process 
fails when the amount present in the water is less than 
o 01 in loo.uoo. He would like to ask the author w hether 
he had made any experiments on such minute quantitie.s. 

Mr. W. Thorp congratulated Mr. Donkin on obtaining 
■uch good results with a colour process, the difference 
detected being about ij per cent on the total quantity, 
vrhilat with tbe Messier test it required a praAisea eye to 
deted a diffieience of a| per cent. He thought) when the 
amonnt of nitiatea was but smaU, that the mercury and 
•ttlphntic pBoccia was rendered thonovchly satisfaAory by 
adding a known quantity of a standard solution of a 
nitrate to tbe water pcewons to evaporation, the objeA 
being to obtain a measerable quantity of gas, thus over- 
coming the difficulties which were merely mechanical. 

Mr. DoNKm, in answer to Dr. Franluand, said he had 
not made further experiments on very small qtiantities of 
nitrates : lie had examined a water containing a !-i<g^' 
amount nf residue, which yielded a faint blue lint, but 
had not tested iur Filtrates. b\- ni.y other process. One of 
the great ar!vnntai;cs of the rnuchod was its rapidity; half- 
a-dozen detci n.inriiions could easily be made in a niorrunf^. 

The Secretary tlien read a " Note on the Action oj lodittt 
Trithloridi .r/i i; Ci\rhvn Disu';jh:di ," by Mr. J. B. Hannav. 
The author imds that the result of tbe a^oo of pure 
carbon disulphide OD iodino trichloride is repireiented by 
the equation — 

4C8s46lCl3»< 9ClCa4-f 2CSCli43SiCU<f sf, 
1 Snggetts that the different results obtained by Weber 
\ probably owing to the iodine trichloride he employed 
containing monochloride. The author prepares the pure 
trichloride by passing chlorine over iodine in a retort, with 
occasional agitation, until a reddish yellow solid is pro- 
duced. Heat is then applied, and a yellow sublimate of 
tbo ttiebloridc is liwmca in tb« tcceiver, wbilit nono- 



chloriJe is left htliin] ; this is 
again sublimed, until the v.iicle 



ai^air) chlorinated, and 

li tiansi'ormed into the 

trichloride. 

The Presidbnt, after expressing thanks for Mr. Han. 
nay's paper, adjourned die otsetlng until Tbenday, tbe 
2oth of November. 



KOV.\L INSTITUTION OF GRE.\T BR1TAI>J. 
Gdunit Monthly Milling, iVor »,!?n r jrj., 1873. 

George Busk, F.R.S., Treasurer in the Chair. 

The Secretary announced the decease of Sir Henty 
Holland, the President, on Odobcr 27. 

Henr>' Adolphus Focking, and Major John Andover 
Wood were eleAed Members of the Royal Iiiitittttion. 

The special thanks of the members were given to 
Chailea Woodward, F.R.S., for his present of his work on 
the " Polarisation of Light," and of much valuable 
apparatus illustrating the subjed ; and also to William 
Salmon, M.R.L for bis donation of ten pounds for the 
promotion of scientific rsseardi In the Royal Institution. 

The presents received since th« last meeting were hud 
on the uUle. and tbe tbanlts of tbe members returned for 
tbe same. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Muting, Odobir ytli, 1873. 

E. W. BiMNEV, F.R.S., F.GS,, Vice-President, ia U-e 

Chair. 

Mh. S \Mt.'r.L Brov(.i; ; on was i K ai J Treasurer of tbe 
Society in place of Uie late Mr. Thomas Caniciu 

"Atmospheric R,fr<uiion tmi tht Loii Ra]ft </ rtr 
SttiiMg Sun," by Davjd Wikstanley. 

It ia recorded in the Proceedings of this Society that a 
letter dated from Sootbport, and wriUen by Dr. Joule, 
was read at the meeting held on the ^h Oaober, 1669 
In that letter it is remarked that " Mr. Baaendell noticed 
the faA that at the moment of the d^artnre of ^ ■«& 
below the horizon the last gUmpie is COtOBrsd fabdlh- 
grecn." Dr. Joule also observes that on two or ibice 
occasions he h.i'l himself noticed the pbenomeBMI I8 
question, .-md that "just at the upper edge where bsfldf 
(if tl'iC sun's (Jisc are separated one after the other ^ 
rtftaciion, each band becomes coloured blue just before it 
vanishes." 

During the past eighteen ni nths the writer, from nil 
re:- .It. nee in Lll.'itkpoo!, haS had frt(|Uer.t opportunities of 
ch: L i\ inr; the KtttinK; sun, and has noticed ihc phenotnencn 
of the final coloured ray Certainly more than fifty iitnt- 
To the naked eye its appenrnnce has generally been I'tM 
of a gree.l sjiark of large si.^e and preat intensity, very 
similar to one of the efleiits seen u hun the sun *hmts 
upon a well-cut diamond. '1 h.e cok^er, however, IS kv 
means constant, being often, as in the case of .Mr. H i^ 
endell's observation, bluish-green, and at times is ritn 
tioned by Dr. Joule, quite blue. The period cf it^ 
duration, tOOt is likewise variable. Sometimes it l^f" 
but half a second, ordinarily perhaps a second and a 
quarter, and occasionally as much aa two seconds snd a 
half. 

When examined with the assietaaee of a telescope, it 
becomea evidsnt that the green ray resulta at a ceruio 
stage of the solar obsearatwa, for it begins at the points 
or cusps of the visible segment of the Stto, and when the 

setting " is nearly complete extends from both GHSpStO 
the central space between, where it Produces the mo- 
mentary and intense spark of. coloured light TisUds to 
unaided eye. m ««. 

From the fa« of ihe green cusps being rounded I tt[ 
prebend that irradiatiea •« •!«• •■eeiwi 
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magnitude of what is seen. The range of colour, too, as 
Men in Uie telescope, is more varied, and the duration of 
the whole phenomenon more extended, than when the 
oheervetton is made only with the naked eye. 

Of the oUeAive nature of the phenomenon it is needless 
to offer endence; for it needs to b« but seldom seen to 
prectade the idee of an optical illusion. That the waters 
of the oceen have nothing to do with the produd^ion of 
the colour is made manifest by its visibility when the sun 

sets " behind the tAfft of ft weU-defined cloud. On the 
i4ih and 15th of June, fbr iaitaaet^ it WM teen at upper 
conua of the aolar limb with eleode. On the eariier date 
in question a thin band of cloud streidied across the 
setting sun, and under a power of 6fteen diameters the 
green effed was seen at upper contact with the dead, and 
again ;U final disappearance below the horizon. On the 
later date it was again seen at upper contaA with each of 
•everal filaments of cioud, and again at final Ji^appcarance. 
And on several other occasions ihe writer has observed 
the ttfciit wlicn the disappearance of the sun has t.ikcn 
placi: at an elevation uf ^ix or eight degrees behind a 
oeavy bank of clouds. 

RespeAing the increased range of colours seen when 
the phenomenon is observed with telescopic aid, I may 
mention tha! on the iSih of June tiie sea was calm and 
the --ky [[uite clouJIc-s at the setting of the SUtl. Of the 
final coloured rays fifteen diameters showed tJie first to be 
a full and Kplendid yellow, which was spetdily followed 
by the usual green, and then, for a second and a halt, by 
a full and perfeA blue. Respecting the increased duration 
of the colour, I have found that when the atmosphere is 
sufficiently favourable to allow a power of sixty diameters 
being employedf with a 3-inch objedl-slass, the green 
effeift is seen at that part of the sun's limb in contaA with 
the horizon, even when one-half the sun is still unset, and 
of course from then till final disappearance. 

The difleieBt colours seen, together with the order of 
theif appeamnctt are suggestive of the prismatic aAion of 
the atmosphere as the cause of their pioduAioo, and the 
iatcfception of the hortson or the cloud as the cause of 
their separation. 

Assuming the corre^ness of this view, it becomes evi- 
dent that an artificial horizon would prove equally 
efficacious in separating the coloured bands, and also that 
if employed dur;nu an inspedtion of the sun's lower limb 
the least refrangible end of the spccftrum would be dis- 
closed. Accordingly I introduced into an eyepiece of niy 
telescope a blackened disc of metallic copper, having a \ 
slit cut in It of about the one hundred and fiftieth of an 
inch in width, and proccedt-J to make an observation, in 
July, when the sun was about one-half of its meridian 
ibeigbt. I hc blinding glare, however, of that portion of 
the sun seen through llie slit rendered the observation 
futile. I3y pinjccting a large image of the sun into a 
darkened H'um, I was enabled to get the whole of the 
Spectrum produced by the prismatic aiTtion of the atmo- 
sphere in a very satisfaftory manner. In lliis case a 
semicircular diaphragm was used, so placed that its 
Straight edge divided the field of view into equal parts, 
from one 01 which it obscured the light. The diaphragm 
was placed as before in the focus of the eyepiece, and oy 
fOtating it every portion of the sun's limb could be in turn 
•lamined, and tiiat too in the centre of the field, so as to 
be equally subjeded to the minimum of the peculiarities 
of the instrument. When the sun's lower limb was 
allowed to descend into the field of view the first rays 
woe intensely red. After a numientary duration they 
gave place in succession lo orange, yellow, and gnen, 
which were then loet in the ordliury refulgence m the 
aaa. The upper limb gave gtven, Unc, and finally purple, 
which latter colour I have tbui fiv never seen ufK»n the 
natural horison. It should he remaifctd that the cdoors 
seen were vivid and unmistakable, and each one of them 
easily detained at will, or the whole phenomenon recalled, 
by the adjusting screws of the instrument. I apprehend 
that the rsaoitt here given nifiideatty prove tut at mo 



spheric rei'ract::n i.s ilie cause of the Coloured rays secn at 
ttie moment of the sun's departure below the horizon. I 
have, however, thought it worth while to examine the 
light proceeding from the moon's limb by the aid of the 
artiiKial hori2on, and of course by dircd observation. 
The results were decisive and satisfaAory, the speAral 
colours being easily observed. The green cfTe A f have 
ako frequently seen on the departure of the mOOO 
beneath the edge of a dark and well'defifled hank of 
clouds. TelescoFic aid has, however, in every instaaoe 
been required. 

The rapid changes in coloor observable in the case of 
almost any large fixed star at an elevation of twenty or 
thirty dt^rees above the horizon, and which changes vary 
between red, green, and blue, may I think be fairly attri- 
boted to the same cause as the colcur in tl.n sun's final 
ray. Particles of dust floati in the .'vir act, I ajtprehend, 
for the monient, in the capacity of diajihragm or horizon, 
and thus enabie the eye to perceive, e%en in the light of 
the surs, the prismatic adtion of our atmosphere. 

Or^aary Mtciiu.'. Ociaberatst, i«7j. 

EowaiiB ScavMCK, Ph.D., i .r s., F.C.S.,Vice-FretideDe, 

in the Chair. 



W. Bovn Uawkins, I'.R.S, exhibitc.I a fragment of a post 
struck by lightning, on 2nd June, 1S73. It formed one of 
ciiree, about 8 feet high and 15 feet apart, in the garden of 
II, Norma Itoad, Rusholme, and stood under a cherry tree, 
of which the stem was 10 feet away. It was completely 
shattered, fragments being driven as far as the walls of the 
house, 25 yards off. and the downward diredion of the 
loose splinters implied that the explosive force was exerted 
from below upwards, instead of from above downwards. 
People in the Dickenson Road observed what they termed 
a " thunderbolt " fall, aa they thought, on the house, and 
some of the inhabitants describe it as a flame of light 
followed immediately by a crash of thunder. It is very 
probable that the mcplosion was pniduccd by an eledric 
current paseing from fk* earth upwards, and not vice versa. 

Frafeuor Rsyxolm attributed the shatterine of the 
post to the explosive or repulsive aAloa of an Metrical 
discharge of imusual intensity. 

Mr. Daxendell thought it was most probably due lo 
the sudden conversion of a portion oi tlie moistuic in the 
post into steam of high tension by tiie heating adtion of 
the eltiftiical disc)iarj;e, and mentioned instances in which 
condensed vapour was said to have been seen rising from 
trees immediately aiier they had been struck by lightning. 

" Or. tii'j Relative Work spent in Friction m j^ji RvUi- 
tiun lo I .' /n?in Gitns Rifled with an 1 lu yi iianir and a 
L'tniviin I'u'ijl," by Osiiorm: RLV.Mii ns, M.A., Professor 
of Engineering, Owens College, Manchester, and I'dlow 
of Queens' College, Cambridge. 

The obje^ of this paper is to show that the fridion 
between the studs and the grooves necessary to give rota- 
tion to the shot consumes more work with an increasing 
than with a uniform twist ; and that in the case of grooves 
which develop into parabolas, such as those used in the 
Woolwich guns, the waste from this cause is double what 
it would be if the twist was uniform. This is important, 
for, although the magnitude of this waste does not appear 
as yet to have been the subje<ft of A\tt&. inquiry, it will be 
seen that with the plane grooves it amounts to more than 
I per cent of the whole energy of the shot, and, coaae- 
quently, with the parabolic groovea it will ammiot to 
a per cent of the energy of the ahot; tbtt is, to say the 
least, important as regards the effcA Of dm tSschanje; and 
when we consider that all the work spent in biAioD is 
spent in destroying the gun and the shot, we see diat it 
biecomes a matter of the very greatest importance whether 
the gun spends i or 2 per cent of its power on self- 
destruAion. 

Mr. Baxeno^ll read the following extraA from a letter 
ha had received fitmn the Preaideat :— '* You wiU aao that 
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1 have put a little ilryin;; appar.itUH to the fihort limb on 
my syflioii baronirlfr, I bchi-vc that a long open tube 
attached to the short end by a bit of india-rubber tube 
will do just as well. This I am going to Xry, and also to 
txcludc the air more perfeAly than I find it is in the in- 
ttntment at the Rooms. The principal fear was that the 
BUlphuric acid would slowly ad on the mercury. I think 
Che barometer has bcLn put up long enough to decide tbis, 
and I feel coQvin«ed that the plan will aucoeed. 

NOTICES OF BOOKS. 

ClKmiitiatiily (PoptJar Knou lalgi of Chctnlitry) ; a Poftn : 
fl.'j i i' .- Oratorical Verse on each kna:cn Chemical 
Eltmcnl in the Universe, giving Description, Properties, 
Sources, Preparation, and Chief Uses, arrani;ed for 
Famitinr or Memory Rendimr. By J. CaKRINCTuN 
SELtAK-',, I'.C.S. Tubiished by the AutbOT (at hU 
Office), Ferry Buildings, Birkenhead. 

Tms », wicfcaat cxcaption, Ibt nuMt remarkable book of 
the seaion. Ita title— watar-aMfkad on every leaf,— its 
6tyl«, ita terminology, iti probaUc design, mnat ^ke 
paaaie the tmlbrttinate critiCi who In addition, finda Mm- 
aelf defied in sucb passage* a* the fono«in{:-~ 

. *■ Wastfpapcr wt^tfap wtitcn thai) daunt SM aoC : 
The nrcawd feather of my good intents 
ShaHFepd their ■•saforudol script 
A* frtejrlnj water tram Uuscovy duck." 

In -place of the " Mttscovy duck." we fear that a more 
JamiUar bird may possibly be taggested to the mind of the 
reader. 

Tfae wotk conaista of a " proeemium," treating of a pro- 
miscnova anemUage of topica ; a ** prologue " ; a descrip- 
tion of the dements in cnaitorical wise, rarming the main 
body of the book; and an appendix, containing a proposal 
for an entirety new system of chemical nomenclature. 
Novel terminology Is, indeed, tbe author'e fartt. Thus, 
where chemists would speak of "chemical aaion" or" re- 
adlion," the Chcmistian Oica the word " goccption," 
derived, as he kindly infonnB n», " from ' gang,' to pass, 
ami ' pr.icipio,' to command." Then we have "floral " and 
•' uilloial ' list J as synonymcs. respectively, for " niiner-il " 
and "organic." Copper is dcscribi.-d as the " :-i;uit:!l!e 
bond metal." Last, but not l(.-;ist, we ir-.'-naiicf " che- 
nustu'in ly '' it5t!f. I.ct ur p.-<usc, hr.\\ cviT. bi-for!' conjuring 
ihc autlu-r for the use of such terms. 11 lie has smncd, he 
is not alone. He may plead the example of men who, 
unable or unwilling to enrich science with new fads, new 
methods, or new generalisations, have earned fame, 
influence, and professorial chairs by the easier process of 
translating old doftiines into th.e terminology cf the liuur. 
If paradoxes and neologisms form the royal road to 
i^cientific emincocet it woHld be aafalr to dntt It against 
Mr. Seliars. 

In the " proocmium " the author esclairae 

" Oh ' -K-nuli ihil the wf ilcrs of > t»m« 
Thi. X V 1 ■. ; , v,f il i write in so:-.'- .^pr^.:^..■.| i.-.^ter.i, 
E«prci.s their faCln and viewi ih iiiJ iiu<!U»ge, 
Wufi truth, stT.ilc5, and imptfisncnejs: 
Then there wocli be less oljscurit)- 
Aad more leatping, jridding hornpipe jojrs thranah Eafth." 

Let vt make few aeleaioas to abow tbe anther's 
approved mtem :— 

*' There^rea human being may be aaid to be on CKtain 
aobjefti— iimple, knowl^gebli atibeMtb>wi1led* high- 
witted or with godly lore endowed. One dhrtrion of the 
condition of a moleculed being might (diflUenlly) Im 
imagined as that of clarified godly lore." 

Hera ia a portion of a Chcmistian poog:— 

" Chemiatian imx thaaii be 
Well konnrn on lend and ica 
ToSMrthc leed of chemistry, 

So bcich, 10 hOt M het. 
ni.irt quicks Milt lote their SBJf, 
Labour have tia due day, 
Capiiiil woflMd Is equity. 

S» htc, to ho, to beigh. 



MiM Baaic Meril't foe, 
Tnde-frnd, wini pttigin In woe. 
And orge CostsMreial Hooctty, 

So Iwtgh, s« hee, so ho.* 

We were not aware that Merit wae *■ Bask ** rather 
than acid, and that it, or rather she, waa a young lady. 
Elsewhere we read : — 

"One toned word, like an old familiar tune, 
WilJ luiiice to catJl-er a rhyming coun." 
"Tbsanatf-peallahAitf youth, with praflical w!t, 
TengOC htm with a Faftot't queries and quip^." 
" By lfl«eMiee «r cheap Aqtia Blaster, 
Wbieb, ■Uitad, will esvloaively coccpt 
When fBe^ted aader whcdw filawdin 

From these and similar spedmcna, which might be 
greatly multiplied, we are forced to own that, however 
valuable the truths which tbe author seeks to convey, hit 
mode of expression is not the most felicitous. It would 
be interesting to put this volume into the hands of some 
ituelii^tnt person totally unacq'jaintct! with chemistry, 
and to obterve what notion of the science he would obtain 
from its peiusal. 

The "Oratorical Verse" contains little which is not 
coitL-i'l in fadt ; still it would be difScutt to find any 
infurmAiton here which is not given more clearly and 
intelligibly in works easy of access. Hence we f.iil to ^ee 
the rnison d'etre of the vnl-jme before us. Profit, wl- .^re 
bound to admit, cannot l,n\c been the author's motive for 
appearing in print. lie may, pOFsibly, be sull'erin^ fir.m 
the elYccls of a certain book of which we have heard it 
G^id that, when the chemical student has done with it, he 
may hand it over to his sister or hli iwcetheart as a GOl- 
IcAion of crochet patterns. 

Mr. Seliars concludes his work with a proposal for a 
system of " alphabetical composition names " for the 
chemical elements and " their mineral (floral) compounds."' 
Hydrogen, for instance, is to be calli Ll abgcn," to be 
pronounced abb ; water becomes Di.Vblle ; boracic acid is 
TriAbAmtriBe ; chloride of barium is diEbKe. Surely 
this proposal will commend Itself to a certain aeAlon of 
the » Cbemiatian" world i 

MISCELLANEOUS. 

Iron in Tea.— Mr. Alfred Bird, of Worcester Street, 
sends a letter to the Birmingham Daily Post on this 
subjeA. He says — " In your report of yesterday's pro- 
ceedings at the Police Court you make me say that ' the 
magnetic oxide was natural to tea.' What 1 said was 
' tli.il l;ic magnetic ovide of iron exists n.itur.tlly in the 
foil in v.hich the tea pl.^iit f;rows,' in proof of which I 
stated that I had separated i'loin the magnetic oxide of 
uo.T (I'aiind in the le.\) piriicles of mica and quartz, tbe 
inference heing * that, as magnetic oxide of iron U>rm% 
part of the soil of China, it would rise with the du»t of 
the country, and, coming in contaA with the damp leaves, 
would adhere to them when they are dried, .nnd thus make 
the dried tea leaves stick to the magnet as if there were 
iron>filing8 mixed up anmngsi tljcni." 1 also stated that, 
not having any of the a^tu.d soil of Cliina to examine for 
magnetic oxide of iron, it occurred to me to try if the dried 
leaves of plants grown in this country would be attraAcd 
by the magnet. Accordingly, I dried loo grains of French 
bean leaves, grown in my own garden in the Bristol Koad, 
and, to my great surprise, I found that particles of the 
leaves were attradled by the magnet, exadlly like tea leaves. 
Now,aa it was too absurd to suppose that the French bean 
leaves bad iroD-fiiingt sticking tu them, I carefully 
aeparated the broken leaves from the substance to which 
tbey adhered, and found that it was magnetic oxide of 
Iron, tbe quantity in too grains of the bean leaves beiog 




having searched it with the magnet, I attraAed out 
abttadance of the magaetlc bxide otitoo." 
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PRELIMINARY INVESTIGATION OF THE 

FLUORESCENT AND ABSORPTIVE SPECTRA 

OF THE URANIUM SALTS.' 

By HENRY MORTON. Ph.D.. 
•nd H. CAKKINGTON BOLTON Ph.U, 

(Continocd from p. 246). 

Uranic P/iospfiales. 

The salts of this class which we have examined are the 
following : — 

Mono uranic phosphate, U,0^.2HOPOj + 3HO 

Di-uranic phosphate, 2(UiO,).HO.P05 + 3HO 

Di-uranic phosphate hexahydratc, 2(U,Oi)HOP05 + 6HO 
Di-uranic phosphate oftohydrate, 2(Uj03)HOPOj + 8HO 
Uranic pyrophosphate, 2(Uj03)P05 
Calcio-uranic phosphate, Ca0.2(UiOj)POj-t-8HO 
Cupro-uranic phosphate, Cu0.2(U203)PO}'j- 8H0 

The phosphates, like the arseniates, show a remarkable 
fixity of spedrum, so that, with the exception of the first, 
all these compounds show the same spedrum of fluo- 
rescence. With regard to their absorptive aflion, a little 
more variation is manifested. 

Mono-Uranic Phosphate, U^Oj 2HO.POj + 3HO.— This 
salt was formed by dissolving uranic hydrate in glacial 
phosphoric acid. The solutiun was evapcirated in a de- 
siccator until it attained a gelatinous consistency ; in this 

Fig. 15. 



11 I I I • 
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rho5phatc<. 

Fio. 16. 



Pho«ph»te«. 

•tatc it remained for weeks without crystallising. A 
portion was then transferred to a small specimen-bottle 
tor eumioation, when it soon began to crystallise in an 
aliDoit solid mass. Crystallisation also began in the larger 

Ioaatityi where it had been disturbed, and soon (in a few 
tjra) pervaded it also. The material thus formed was 
• CgmmoMcated bjr Prefidant Mortoo. 



opaque, of a rich green colour, and very billiant fluo- 
resccnce. Its spedrum, shown at i of Fig. 15, consisted 
of very broad bands, leaving only narrow dark spaces 
between them. The* material in its gelatinous state, and 
also the dilute solution, fluoresced, and gave a spedrum 
in which all the bands were displaced downwards in the 
spedtrum, and are more rounded in charadtcr; this spec- 
trum is shown at a of Fig. 15. The absorption spedra in 
these two cases are also well marked, and are given in 
Fig. 16— I being that of the solid salt, and 2 of the solu- 
tion. Both salt and solution held an excess of phosphoric 
acid. 

The various di-uranic and double phosphates already 
named yield the same fluorescent speftrum, with no dif- 
ference but a variation in brightness, and this spedrum is 
shown at 3 of Fig. 15. It so happened that the first 
specimen examined was one of di-uranic phosphate pre- 
pared in the usual way, which gave a double spedlrum, as 
shown at 8 of Fig. i. Of this, the upper and fainter series 
of bands corresponds with the above general di-uranic 
spedrum, while the other, which disappears on drying, no 
doubt belongs to some hydrate which we have as yet been 
unable to identify. 

The absorption spedra of these salts present a con- 
siderable variety of forms. That of the mixed hydrates 
just mentioned is shown in 8 of Fig. i, that of the calcio 
salt at 9 of the same figure, and that of the di-uranic 
phosphate at 3 of Fig. 16. We have obtained others, but 
have not yet determined the hydration of the specimens 
yielding them. It seems likely that these may afford a 
means of distinguishing some of these salts where their 
fluorescent spedlra are identical. 

SulphalfS. 

The general rule, that bases of the formula UjO, require 
3 equivalents of a monobasic acid to form neutral' saliii, it 
conspicuously violated by the element uranium, 

and It was this peculiarity in the constitution 

of uranium salts which prompted Peligot's 
assumption of the so-called uranyl theory : 
thus, neutral uranic sulphate has the com- 
position U203SO,-(-3nO, or, according to 
Pcligot, (UjOi)0S0j-f3H0. This salt is 
easily obtained by atfting on uranic nitrate 
with concentrated sulphuric acid, or by 
treating uranic oxide with strong sulphuric 
acid, and in either case expelling the excess 
of acid by raising the temperature to about 
300° C. The mass is then dissolved in water, 
and the solution evaporated to the consistency 
of a syrup ; after standing for some time, small 
lemon-yellow crystals form, which may easily 
be separated from the mother-liquid. As thus 
obtained, the salt, according to the best 
authorities, contains 3 equivalents of water, 
2 molecules of which are driven off in a current 
of dry air at 100° C, but the third molecule 
is given up only on heating to about 300" C. 
In this anhydrous state, the great affinity of 
the sulphate for water is noticeable ; each 
drop as it strikes the mass hisses, and is con- 
verted into steam. On dissolving the neutral 
salt in strong sulphuric acid, and crystallising 
by spontaneous evaporation, an acid salt, 
UiOjSOj + HOSOj, is obtained. This uraqic 
disulphate forms small needles grouped 
in warty concretions, and is of a much 
greener hue than the neutral sulphate. 
As will appear below, the spectrum of 
quite different from that of the neutral 



the 

one. 



salt is 



A trisulphate is described by Berxelius, but Us existence 
is denied by Peligot. Its formula, according to the 
uranyl theory, would be (UjOjjOiSO,, which it highly 
improbable. At presfot writing, attempts to obtain a tri- 
ivlp))»te wi(b ft defioite spcdrum have been uoiuccestful 
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Ordway {Am. youm. Set., [2], xxvi., 208, 1838) obtained 
a tribatic sulphatr, 3U}03.S03, by treating a solution of 
the normal salt with baric carbonate ; this compound, as 
well ai the minerals johannite, zipperite, uranochalcite, 
medjidite, voghanite, and uraconite (Dana) — different 
varieties of hydrous uranic sulphate, — have not as yet been 
examined. 

The optical study of the uranic sulphate was attended 
at the outset by great difficulties, arising; from the fadl 
that, after several specimens had been studied which gave 
the same spedrum — that, namely, shown at i of Fig. 17, — 
others, prepared under what were supposed to be identical 
conditions, showed such speAraas from previous experience 
we had reason to believe indicated the existence of a mix- 
ture (see 3, Fig. 17). After seeking in vain for any im- 
purity, it became at last evident that these mixed spe(ftra 
resulted from the presence of the salt in two states of 
hydration, which depended upon very slight variations in 
their mode of crystallisaiion and subsequent exposure. It 




t'ranic Sulphite. 




Uranic Sulphates. 

required, however, along course of experiments to develop 
these faAs, and to fix even some of these conditions, and 
others yet await further investigations. 

To put the matter in its most concise shape, we will 
here briefly state the results so far obtained. When the 
uranic sulphate crystallises from a cold solution by eva- 
poration in the air, or sometimes by cooling from a hot 
solution, it takes up 3 atoms of water, and yields the 
spedram shown at i, Fig. 17, which may be regarded as 
its normal spedlram. The presence of a moderate excess 
of acid does not seem to effed this, though it has a decided 
influence on the subsequent behaviour of the salt. 

If this salt is expo«ea to the air until adherent moisture 
has been carried off, and is then slowly dried, at first 
below and then at 100* C, it will lose 2 atoms of water 
and pans to the condition of the mono-hydraled salt. It 
(hen yields such a speArum as is shown at 2 of Fig 17. 
If, however, the drying is carried on rapidly, as, for 
example, by placing the moist salt in a hot-water oven 
alreaay at 100* C, evaporating the solution nearly to dry- 
ness on the water-bath, or occasionally even by drying 
over sulphuric acid, an amount of water is lost varying 
between 4-g per cent and 5-7 per cent, and a double 
tpednim is developed, in which one set of bands seems 
to correspond with those of the mono-hydrate, aod the 



other set to be unlike thoae of the normal salt (see 3 of 

Fig 17). 

We have as yet been unable to isolate the substance 
giving these bands, but we have no doubt that they belong 
to the bihydrate of the uranic sttlphate. By continuing to 
heat the substance in which this double spedtrum haa 
been developed we can reduce the strength of the bands 
belonging to this unisolated substance, and relatively 
strengthen those of the other, a small amount of water 
being at the same time expelled ; but we cannot apparently 
reduce the mixture to the condition of the mono-hydrate 
alone. Thus a sample which had lost 5-7 by being heated 
suddenly to 100', and refused to lose more at that tem- 
perature, by heating to 150° C. lost 0-5 per cent more, and 
then maintained a constant weight. The spe&rum in 
both cases being of the same duplex charaAer, and 
differing only in the relative strength of the two sets of 
bands. 

If this same salt in a normal state is placed suddenly in 
an oven at 150° it will lose about 8°7 per cent 
of water, but will again still show the same 
double spedrum, but with a loss of brilliancy 
in fluorescence. It therefore seems highly 
probable that in this case the salt has in part 
been reduced to an anhydrous condition in 
which it has no fluorescence. 

The formation of certain of these hydrates 
seems to depend upon the combined aAion 
of heat and moisture due to the suddenness 
of the heat, which in driving out the water 
from part of the salt bathes another part in its 
hot vapour. We have made some experi- 
ments in the diredion which this suggests, 
but as yet without reaching a decided result. 
There are, however, some analogous cases to 
which we would call attention. Thus the 
blue hydrate of cupric oxide changes to black 
anhydrate by a heat of 100° when diffused in 
water ; so the ferric hydrate. Again, a solution 
of C10.S03-)-3HO yields, on heating, crystal- 
line flakes of 2(C10SO3-f-3H0, or abandons 
half its water. From what has been done, 
however, we think that we may, without risk 
of error, assume that the neutral uranic sul- 
phate forms three hydrates with one, two, and 
three equivalents of water respedively, and 
that each of these has a distind and charac- 
teristic spedrum. 

The uranic disulphate gives a spec- 
trum in which the bands are much less 
defined than are those of the normal 
salt, and are also less unlike in the abruptness with which 
they shade off on their upper and lower edges. The 
positions of their centres or brightest parts are giren in the 
following table : — 

Spectrum of Uranic DUulphait. 
Binds. I. 2. 3. 4. S- 6- 7- 8. 
33-2 40-8 48-4 57*6 66-8 76-4 86-0 94*0 

If this salt is dried over sulphuric acid it has its flnof««- 
cence somewhat reduced, and the position of its bands is 
elevated in the spedrum, as the following table will show: — 

Spectrum of Dried Uranic Ditulpkatt. 
Bsndt. I. t. 3. 4. 5. 6. 7. 8. 
33-2 41-2 49-2 58-5 68-0 78-0 87-6 96-8 

In solution the above-mentioned salts fluoresce with 
moderate brightness, and give banded spedra, the position 
of whose lines does not seem to differ from that of the 
solid salt. If a solution is made in strong sulphuric acid 
the fluorescence is very bright, but the position of the 
bands seems to he unchanged. In these solutions, how- 
ever, the bands are in all cases less defined than in the solids. 

The absorption-bands of the neutral and acid sulphates 
are shown in i and a of Fig. 18 respedively, and in 3 we 
find the bands of the solution of either of thr»p, or, indeed, 
of any other uranic sulphate which wo have ixamined. 
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It would seem with the sulphateii, as with the acetate*, 
that all are reduced to the same condition when in solution, 
and that this condition seems to that of the neutral 
•ceut«. Thcte it. however, this decided want of 
panHelitm ia the two csms, that, wbercas an excess of 
acetic acid is neotimiy to bring out the spcdnim of the 
acetates, an excen of tnlpbunc acid seems to have no 
effed. The fluoiOMBOrt aIm, of these solutions is un- 
affieaed by an ex«Mt of acid, or, rather, is very much 
brightar whete pan tnlphaTie acid is the MilveBt than in 
tlw ffoaoiN aotation. 

(To be eontiitMd). 



••IRON PILINGS*' IN TEA. 
By MATTIBU WILUAKS. 9JCS. 

I HAVE watched the progress of the tea controversy and 
the other public performances of the public analysis with 
considerable interest ; it might have been with amiisement, 
but for the melancholy degradation of chemical science 
which tbey involve. Among the absurdities and exaggera- 
tions which for some years past have been so industrially 
trumpeted forth by the pseudc l h, m tq v. ho trade upon j 
the adulteration panic and consequent demand for chemical ' 
certificates of purity, the continually repeated statements 
concerning the use of iron filings as a fraudulent adul- 
terant of tea takes a prominent place. 

I need scarcely remark that, in order to form such an 
adulterant, the quantity added must be sufficiently great 
to render its addition commercially profitable to an extent 
cmnncaranite with the trouble involved. Now the 

Ctiemen who, since the passing of the Adulteration AA, 
• by some kind of inspiration suddenly become fuU- 
Uown chemists, have certified to wilful adulteration of 
lea with iron filings, and have obtained coHvietions 
on tatb certificates, when, according to their own state- 
ment, diaqjuatitycaiatiiBed hat not exceeded fivt ptreeni 
in the cbmm ^oelitiee of lea. Now the price of tuch 
tee Ml the CnaanM tcarpowci; who ia aopposed to add 
tbeoe im filian ^ rtaetl B or p eii e e lo itf i^eoce per pou n d ; 
sad we sie ■eked to hdfeve that be inil ftadolently 
detatiotale die naricet valve of hie commodity for the aalte 
of this addhlottal i*aoih of wei(ht. Supposing that he 
could obtain hit iron filingi at twopence per pound, his 
total gain would thus be about i-ioth of a penny per lb. \ 
But can he obtain such iron filings in the qtiaotity | 
reqnired at such a price ? A little reflexion or a few ' 
r1^;iirt': uill render it evident that he canoot, and that 
such aduiteration is utterly impnisible, 

I find, by reffrcnce to the (Iroctr of November K-h, 
that the total deliveries of tea in ti.e I'ort of Lomlon 
during the first ten months of 1S7; \v."is 142. 421), 337 lbs., 
and during the corresponding pcnud of 1873 139,092, 40*) 
lbs. Of this, about Bi millions of pounds in 1873, and 
10 millions of pounds in 1873, were RTcen, the rest bUck. 
This gives, in round numbers, about 160 millions of 
pounds of black tea per annum, of which above 140 
millions come from China. As the Russians are greater 
tea drinkers than ourselves — the Americans and r?riti«h 
colonists are at least equally addi(ftcd to the beverage, and 
other nations consume some quantity — the total exports 
from China may be safely estimated to reach 400 or 500 
millions of pounds. Let us take the smaller figure, and. 
adoptinc the more moderate statements of the adultera- 
tion panic mongers, suppose that only one-fourth of this 
is adulterated, to the extent of 5 percent, with iron filings. 
How much will be required ? Just 5 millions of pounds 
per annum. Now it must be remembered the coarse 
filings could not potaibly be used; they would show 
tbcnsclves at once to the naked eye as rustv lumps, and 
woeM ahake down to the bottom of the cheat ; neither 
cooM borings, nor tnmincs, nor plaae-abavlnga be used. 
Moiblng bat fiu fiKnga will eotwer the supposed purpose. 
I ventwre to assert tbat if the Chloa tea-growers were to 
pM the whole worid under cootribvtien fet their aappooed 



supply of fine iron filings, this quantity could not be 
obtained. Let anyone who doubts this borrow a black- 
smith's vice, a fine file, and a piece of soft-iron, then take 
off his coat and try how much labour will be required to 
produce a single ounce of filings, and also bear in mind 
that fine files are but very little used in the manufadlure 
of iron. As the price of a commodity fliea when the 
demand exceeds the supply, the Cbbiaman wonld have to 
pay far more for his adullecaat tlwQ for the leaves to b : 
adulterated. As Chinese tea^grewera ate aot pahUj 
analysts, we have no right to suppoee Aat they woald 
pmetreie emr toeb IboUsbneM. 

The inveetigationt moendy made hv Mr. Alfied Bifd,of 
BitniaglMiai show that the mm fimna ia mi leaves ia not 
ia the mefedlie state, bat ki tbe coaditioa of oxide, and he 
coniirmB the cmdaabmaof ZfiHer,qaoledhy Mr. J. A. 
Wanklyn in the CKKiticAl. Nawa, of Oftober 10, vis., 
that compounds of iron naturally exist in genuine tea. 

It appears, however, that the ash of many samples of 
black tea contains more iron than naturally belongs to the 
plant, and accepting Mr. Bird's statement that this extslit 
in the leaf as oxide mixed with sm.i;i Rilicrous and 
micaceous particles, I iliink we may tind a reason.iblc 
explanation of its presence withuut adopting the puerile 
theory of the adviUcr.ition maniac, who in his endeavour 
tn prove that evtrv body w ho buys or sells anything is a 
swindler li.is .it once assumed the impossible addition 
of iron ^llln^'s as a make-weight. 

In the first place we mu •'t femen ber that the commodity 
in dcni.iiul is liitit k tc.i, ami tl).it ortlinar% leaves dried iii 
an ordinary manner .ire not lil.ick but bro'.vn. Tea Icavei^, 
linucvrr. contain .1 lar'^e ciu;iii:ity of Unniti, a portion Ol 
which is, when heated in the kavps, readily convertible 
into galla-tannic or tannic acid. 'I hus a sample of ita 
rich in iron would, when heated in the drying pioces^. 
become by the combination of this tannic acid witfi tlju 
iron it cuntains, much darlter than ordinaiy leaves or than 
other tens ^own npoa less feiniginous soils, and can> 
taining less iron. 

This beini; the case, and a commercial demand fer 
bliuk tea having become established, the tea grower 
would naturally seek to improve tbe edionr of his tea. 
especially of those samples naturally poor in iron, and a 
ready mode of doin^ this is offered by stirring in amon<; 
the leaves while dnrmg a small additional dose of oxide 
of iron, if be can find an oxide in such a form that it will 
spread over the Stirface of the leaf as a thin film. Now 
it happens that tbe Chinaman has lying under his ftct an 
abundance of material admirably adapted for this paipose, 
viz., red bismatite, some varieties of which aie aa ao't 
and unAttons as graphite, and will nwead over his tra 
leaves exaAly in the manner required. The tnicaceous 
and siliceous particles found by Mr. Bird are just what 
should be found in addition to oxide of iron, if suih 
haematite v.crc iiscil. 

The film of (>\i<ic ilius c.T-.ily .ipplted .ind subjeiflcd to 
the aAion of the cxuditv^ and det-oniposinf( e\lrafli\i; 
matter of the heated leaves \\ould form the desired lilack 
dye or " facing." 

The knotty quesiiion of uhether Uiis is or is not an 
adultciation is one that I leave to lawyers to decide, or 
for those debating societies that discuss such interesting 
questions as whether an umbrella is an article of dress. 
If it is an adulteration, and as already admitted, is not 
at all injuiicnis to health, then all Other operations of 
dyeing are abo adulterations, for the other dyers, like the 
Chinaman, add certain impurities to the silk, wool, or 
cotton, in order to alter their natural appearance, and 
f;ivc them the false facing which their customers demand, 
but with this difference, if I am right in the above ex- 
planation, that in darkening tea nothing more is done but 
to increase the proportion of one of its natural ingredients, 
and to intensify its natural colour, while in the dyeing of 
silk, cotton, or wool, in^rrcdienta an added which are 
quite foreign and unnatural, and the aatmal mIoiV of ihe 
substance is altogether falsified. 
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ON THE 

ACTION OF BROMINE ON THE WATER-SALTS 
OF SUCCINIC, MALIC. MALEIC, AND 
PYRO-CITRIC ACIDS, 

CRITICALLY EXAMINED AND INTERPRETED FROM THE 

STANi>roiinr or the "tvpo-nucuus" theory. 
Br OTTO lUCRTBII. Fb D. 
(CmcIvM feeoi pk u>)* 

Part II. 

Oh iht Prituifal Uoletuhur Changts thai aUtud the Adhn 
e/Bromitu oh Ikt Water-Salts of Pyro-Citne Aeii. 

Wiu.N tlic tluee isomeric modifications of pyro-citratc of 
water arctrcatcd with bromine, the resulting dibrominatcd 
meU water- salts «i« txpivncd bjr the colleAiTe formiil*— 

i) aHCeBr; HtO ^. 

a) 2(HC«Br:Ci : C,) ; HaBr, Tali ; sCaOj-aHiiCiOj. 

fl) afHC^BriCj); 
In this process the bromine is understood toadi in acvord- 
ance with the fiecond method, so that the first stage will 
be marked hy the dired union of 2 mols. of bromine with 
the cuniplex carbon adjunft. 

In the next stage 2 mo!?, of water suffer decompopiiion, 
their oxvKcii serving to oxidise the fortnous acid principal, 
while their hydro t;en, by readting upon the dibronimated 
carbon adjunA, gives rise to a molecule of hydrobromic 
acid, which, hy transposinp; with the collif^ited alcohol, 
coRiplc'.es the formation of (he new compound. 

The reader, by taking his cue from the behaviotir of the 
oriho-succinale under similar circumstances, will not be 
slow to perceive that the dibrominated derivative of the 
ottho*pyrQ-tartrate, which Is the next upper homologue 
of Ui« tuediule, ought to be ezptesaed by the formula— 

«) 2(H,Ca : C.) ; H«Bra^aC*t H^Br^SaC^Oj •^aCaO^; 

ft) alhC*; 

but although Lagermann and others have tried to obtain 
this compound by the usual method, they do not seem to 
have arrived at satisfaAory results. 

In conoedtion with this subiedt a singular faA has been 
bfOHght to ligbtt which is, that under the influence of 
sodium amalgam these three varieties of meta-dibromo- 
pyro-tartrate agree with their parent molecules, the three 
varieties of pyro citrale, in producing but « lillgie vuiety 
of ortho pyro tartrate, instead of the thr«e whtell an 
indicated by theoiy. In order to aceooat for this dis- 
crepancy, I proceed opon the bypotlmie that tbe three 
varietiet of aeu*pyro*taitr»t« ace aaaaily lamed at tbe 
oomawncement, but that tn the cxietiog coeditione thqr 
are epcedily made to aterge Into the /9 variety of tbe ortho> 
|iyfo<tamate. 

It ie meet that I should now advert to a very interesting 
eeriea dtranefbTinatloBe which certain descendants of the 
three varieties of mcta-dibromo-pyro-tartraie are apt to 



experience under tbe influence of certain chemical reagents. 
When the salts of these three varieties are boiled with 
water, carbonic acid is given off, and two varieties of 
dibromio-bn^te are left Mund. Their fonnala-- 
H.O.. 

n) a(H jC, : Ca) ; H.Bra - aCt % HsBr« i aH ; SC^, 

ft) 2H,C4 ; 
is based upon the following train of reasoning: — 

In the nrst staee, 2 mols. of water yield tip their oxy^[en 
to the formic acid ally ; while their hydrogen, by reading 
upon the bromo-hydrocarbon adjenA, gives rise to a 
molecule of hydrobromic acid, whose immediate union 
with a molecute of forroen, ttc^ complelea tbe formation 
of the compound^ 

H,0,. HaO^ 

a) 2(HjCj : Ci) ; HiBrs - aCi ; HjBr^!aH;2C202-2H;aCjbt. 
\ft) 2H,C,;' 

\ This mcia water-salt goon resolves itself, in the next stage, 
into 2 mols. of Water which are tiberatedt m4 the craw 

I water-salt— 

I HaOj. H,Oa. 

I «) 2(^fit ■■ s H«Br<«. aCt; HaBr« taC^j'-aCaO), 

! ft) aH^C^; 

' whicli, by the loss of 2 mo!?, of carbonic acid, become* 
I finally converted into the dibromo-butyrate, as formulated 

above. 

It is at this point that the interesting series of mt ta- 
morphases commences, to which allusion has just been 
. made, bat for the proper comprehension of which I require 
, to submit first of all liic anaSv^is of .1 kindred and more 
familiar, but as yet perfedily unintelligible, series of 
readlions. The case seledlcd for illustration and com- 
parison refers to the charaAeristic deportment of the 
dibromide of eihylen on its being subjeded to tbe alternate 
influence of hydrate of potash and bromine. Now the 
molecular changes attending the successive etagea of thle 
curious reason nay be described as CdUows :— 
In the first stage, the dibrainide of ethylen— 

VHiCi ; HiBr^ - aCTTHiBra 
transposes with tbe hydrate of potash, with produAion of 
tbe compowid— 

II^O,. 

iH,C,;Hjljr.. - 2C, ; H,0„ 
and bromide of pot.-.ssium, under the influence of which 
the former molecule is specdUy made to resolve itself into 
a mole, of water and the body— 

2("iCa:Ci);HjDr,. 

In conta& with 2 mois. of bromine, ttii'; latter becomes 
then changed into the compound— 

aHCaOr ; HiBr, - zCt ; HjBr,. 
which, with the aid of a second molecule of hydrate of 
potash, becomes quickly reduced to the body-^ 
2(HCiUr : C,) ; H^Brj. 
allC^Br 
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DjbmmO'baiiyiate' 



HjO.. 

«) 9(H«C, : Ca} ; HaBrj aCa ; IIjBr^ : all ; aC^Oj. 
ft) aHaC^; 



Tribromo-butyrate — 



•) a(HCaKr : C,> ; Ha^t^ w aC, ; H.Bra « »H ; aC^Oj. 
A aHC^Br; 

TetrabrofflO'butyrale— 



a) a(CaBr3 : C*) ; H,Br, - aCa ; HiBr, ! aH ; aC,0.. 
fi) aC4lira( 



Brpmo^rotonate— 

-» sHaCc; 

n) a(HiCj : Ca : Ci) ; lIaBr« 1 aH ; aCaO,. 
»\ a(U,C4:C«); 

Dibromo*ctotooate^ 

y) sHCtBr; H^a . 

a) 2(IICaBr:Ca: Ca);li3GJIafrTaOT. 
/3> a(HC«Br:C,)j 

TrihfomO'Ctotofiate^ 

r) aCfeBr, , H,Oa. 

a) a(C,Bra : C, : C«) ; H,Br, ! aH • aCa'Oa. 
i3j a(C4Bra:Ca)i 



Digitized by CopgI< 



Nbt. at, s8;j. f 



Analysis of Cigar Ash, 



261 



In COBtaft with a ateond p«ir of bromine raolfculea, this 
latter tfOOnes then changed into the compottOd^ 

aCaBra ; H,Brj ^ aCj ; H,Brj, 
which, with the aid of a third molecule of hydrate of 
pot«th iMCQiMt finally transformed into tbe bod/— 

2(C,Br, : C) ; H.Brj. 

By applying tlie prLttdin;; train of reasoning to the 
dibroniiilc of allylen, wliieli in ihe Jibromo-butyrate is 
made to pl.iy the part of a halogen adjunct, the reader 
will not find it diftkult to intt-rpret the molecular changes 
which en^ue on the dibromo-butyrate being subjeded to a 
simitar treatment. It will, therefore, suffice to append a 
list of the chief transition produda wilb wtucb, in tbe 
absence of the customary winding Up, thit pupcr it per* 
hapt ntber abruptly brought to a cTosc. 



ANALYSIS OF CIGAR ASH (HAVANNAH). 
By A. PERCy SMITH, F.C.8. 

Potash sulphate . . 7'40I 

Pouuib carbcMBEte ,, gnns 

Sode chloride 3'17> 

Soda carbonate . . .. ,, ., ,, 1*030 

Calcium sulphate 4'l8o 

Calcium carbonate .., .. *. 45*400 

Ferric oxide and phosphate •> <• O'40o 

Calcium and magaesia photpbatet .. 9-210 

Silica .. .. .. .* .. 9 641 

Carbon 3-162 

Tracea of alvmioa aod litUa csriiODate, 1 ,^ 

uidiow,«c. ; 



PROCEEDINGS OF SOCIETIES. 

GLASGOW PHILOSOPHICAL SOCIBTYi 
(CmancAi. SnenaiH), 



TitE first meeting of the session of tlw 
of the Philosophical Society of Glasgow was held OH the 
evening of Monday, Novctnber lotb, when Dr. William 
Wallace, P.R.S.E., delivered the opening address as re- 
tiring President. 

Auer a few introduOoiy remaiks» Dr. Wallace tpoke 
with some detail on tbe operation of the Adulteration AA, 
aad tbe difficnltict attending it to tluit eonviAionB might 
be obtained in aecordance witb ita apirlt. He apecially 
referred to milk and tea among Ibe nrtickt of food that 
are subjeAcd to adalteratlon. The only ewe (or tbe 
anomaly of retailers of tea being subjedled to the hardship 
of being severely fined for selling adulterated tea, though 
they were pcrfedly innocent of the fad that it was adul- 
terated, would be to have each cari^o uf tea, as it arrives 
at port, tx.iir.mi d by Governnu-nt officials, who should 
)ia\tj puv. ir to o:dL-t tlie dcslfuition of all lea which had 
bicn mixed with adventitious matter. Dr. Wallace con* 
f.idcri d that tlitrc coidd he no doubt that the Adulteration 
Act wouM •,'rt-atly increase the number of profe-^sional 
chemists in tli:s country. Already some of the gentlemen 
appointed as Analysts had exercised tlieir vocation, not 
only in testing the 8atT»ple«i stihniitied to them, but also in 
addin;7 in^portant fafis to our knowledge re^radin-^ cettain 
articles of food. He strongly urged the desirability of 
appointing;, as Analyots under the Ad, competent and 
experienced chemists having reputations to support, and 
making it worth their while to give attention to their 
duties, by giving then fixed incomes in addition to 
SMdemtc fen. 



The prfventfon of smoke next received some notice 
from Dr. Wallace, and the operation of t^i ; 1 relating to 
that subjefl was shown to be somewliat anomalous in 
Glasgow, inasmuch as a person might erc^l a hundred 
puddling furnaces within the city, which might give off 
dense volumes of tbe blackest smoke day and night, with- 
out the owner being interfered with, for the law could not 
touch him ; b;it if the thousandth part of the smoke were 
emitted from a badly-fixcd bnikr, the myrmidons of the 
law would pounce upon the owner at once. 

Hr. Wallace dsvelt at considerable length upon the 
chemical questions involved in the disposal of the sewage 
of large towns, and the conservation of the purity of 
rivers. There was probably no great town or city in the ■ 
three kingdoms where the whole question of the diapoul 
of the sewage had been so thoroughly diacnaiedt or ao 
perfeAiy understood, as in Glasgow, and there was per- 
haps none in which so little had been done. The local 
sewage literature was of great extent and value, bat the 
citizens had hitherto been content to look on and witaaaa 
the experiments conduded eiaewhere, aomettmea at 
enormous expense, and tbe failorea that bad almoat 
invariably attended tbe experimenta. There were local 

Etleraen, high in office, who were in favour of the great 
eman aod Bandgette icheme of pompiog and con- 
veying tbe QtaagMr sewage to tbe aandt on tte Ayiahim 
coaat, for tbe purpoae of Irtjgation, at a cou of tometbiog 
like;^a,ooo,ooo; out he ainoerely hoped that dioae gentle* 
men would study the subjed further, and see for them* 
selves the results of sewage irrigation elsewhere. For the 
Glasgow sewage an area of 25,000 acres, or nearly forty 
square miles, would be required for tbe Glasgow- sewage 
if irrigation were to be rcRortcd to. 

Afier speaking of the various systems of sewage filtra- 
tion and so-called purification — General Scott's, the 
A n C, and that by the use of peat charcoal, as practised 
at Bradford-- Dr. Wallace said that a revised Pollution of 
Rivers Aft would doubtlcst be passed next seBsion, and 
that not unlikel) it would be made applicable to Scotland 
as well as to England, in w hich manufadurera would bo 
brought under a very stringent law; but, as long as the 
water-closet sewage was discharged into rivers, it would 
be ridiculous to impose penalties upon manufafturers for 
adding their comparatively trifling contribution of poUntiog 
ingredients. Dr. Wallace concluded his address by making 
aome very pradical remarks regarding the endowment of 
aetentiftc research, a subjed\ to which renewed interest bad 
been imparted by the addresk of Professor Williamson as 
Pieaident of the British Association at its recent meeting 
at Bradford. He aaid It waa disgraceful that in Glasgow, 
a city whichowod aOttOCbof berweahh to chemical manu- 
fadofet, tbera was no professor of technology, aod that 
eventhecbairof chemistry was so miserably endowed that 
its occnpant — one of tbe aUeat and most iodttitriona of 
modeni cbemittt— waa obliged to eke out the mtana of 
subsistenea by commercial work which, though i m po r ta n t 
enough in Itaelf. might be performed equally well by 
men of far inferior talent and originally* 

Speaking of analytical work, be aald that, 111 tMl 
country especially, it had become an important bmach of 
the profession, and that it had of late yeara atlaiiiedn 
scientific precision which it never before pOIMlMd* 
It was not uncommnn for an-ilyses to be made for 0001* 
mcrcial purpose?, and for a comparatively trifling fee, with 
greater skill and a higher degree of accuracy than was 
exhibited in a lar(;e proportion of the researches published 
in scientific iaurn;il? ; and it often happened that a chemist 
brought up in what might he called a striiftly scientific 
laboratory was totally incap.nble of um'ertaking the sim- 
plest analyses with results that were of any pradical use. 
Such knowledge, like every other kind that was valuable, 
was only to be acquired by hard work and great pradlice, 
but that fad made it impo^^sibie for an analyst having a 
large and engrossing business to devote any y irf in of 
bia time or t^nta to the higher branches of chemical 
ttvdy. Other inb-diviwoiitArchemladacwMtMttfht 
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MOW Mcliitivnen of thought and narrowing of observa- 
tioo md it was just to prevent the evil results that would 
iMtnadjr follow that a Society such as the Chemical Sec- 
tion wn valuable in brioging together men who studied 
diflennt hnutches of the science, and enabled them to 
cemmimicMe their idem and Imowledge to the mutual 
beoeAt of all. 

The address was listened to most nttentivdy and 
heaitUy applauded, and at its coaeluaioUiOn the motion of 
Mr, Mttfttt acconded fay Mr. John lea X>ang. a cordial 
voteof thanks was passed to Dr. WaUaee. A hope was 

also expressed that the address would as soon as possible 
be pnblished in txttuto in the ProccediHgi of the Philo- 
sophical Society. 



CORRESPONDENCE. 



PUBLIC ANALYSTS. 
7V th* EdU&r of ike Cktmieat lf*wt. 

Sir, — Every chonUt will be ploaspd with your remarks 
upon thi! way in which the AdulterAtinn of l-'ood A^ft is 
being carried into law. I think that it is higli time that 
something be done to stop the sliding of the post of public 
analyst into unq'.iahficd hands. So far as the appoint- 
ments of analysis have as yet proceeded, they have either 
fallen upon one lucky iirdividaal, or relapsed into the 
possession of a complete tyro. It i-^ stated that Professor 
Gardner, of the Polytechnic, is unahle to "qualitatively" 
detect alum in hread for a fee of io<. 64., btit he can do so 
" quantitatively " for 5 guineas. I allude to the Shore- 
ditch case. Will "the learned Professor" kindly explain ? 
He has given his share towards the impression that there 
ought to be a "Society for the Prote^ion of Tradesmen 
from Analysts."-^! am, Ac., 

Os. 

[We shall probably give an article in our next isane on 
the deteftioa alum in facead.F— Ed. C. JV.J. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



VndtT tkit htaJiug mill bi found an incyelopadic UtI tj 
tktmttal paptts publitheil abroad tluriHg tht pait wti(, 

imith abitracli cf alt luaef tibie frf tidtatntaetevt abridgnunt. 
Thi two half-yearly volumes of the Chevicai. News, wtlk 
thtir coptont tndutt, wiU, IktrtJoTt, bt romitmlint to »n 
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Cpt^tn Reiiiliis Hcbdomndfiirts iUi S>''r.ncn de PAeadtmU 
Scit-ncex, October 13, 1^73. 
Purifier for Coal-Gas, Capable of Serving at the 
Same Time for Mixing Oaaes with the Vapours of 
LiquMn.— M. D. Collado^.— Gas lequires to be freed 
from particles of solid matter, naphthalin, coal<tar, 
ammoniacal salts ftc, as wdl M from gases such as 
carbonic and sulphurous acids. For washing it vessels 
have been employed similar to Woolfs bottle, in which 
the gas traverses water or a ndtaUe solutioa through a 
metalUe network in the form of bobbica or continuous 
cnnents. This airanftmtM is inuficwnt for working on 

• large scale ; because the bubbles of gss take a spherical 
form, and consequently present a minimum of surface for 

• maidmttm volume. Further, this method requires a 
decided Increase of pressure, which is inconvenient. 
Chemical ** cascades," in which the gas passes upwards 
throui^ n fine tain of the washing liquid, »& much better. 



but require too large a quantity of liquid. Coke-towen 
(scrubbers) produce a more complete ened, but the adion 
is irre^Iar. The new mechanical washing apparatus has 
the advantage of prodttcing vefypowatftil sAioa without 
requiring large dimensions. At Geneva ityuMt coal*gas, 
superior both in illuminatin>^ power, and hi • saiMtai7 
pointofview. Less purifying matter is also required than 
on the old system. The same apparatus will doubtless 
prove useful when it !s required to saturate a Ras with the 
vapours of a liquid, r./^., hydrogen with the vapour for 
p::troIeum. The system rests on this principle, that the 
l)est arrangement cither for washin<; a gas or for saturating 
It consists in nakinjj it strike, in llic: form of ctirienis ah 
Ellin as possible, against solid wails kept perpetually 
moist. The currents are broken against these suriaces, 
and are prevented from moving on in a straight line. The 
gaseous particles are thus a!'i\ ays kept in a rotatory move- 
ment, and are pressed agam-it tt e walls, so that they 
may either absorb the subvtatice tiitjused over thc--e wali^i 
or may deposit there a part of their own suhstance. 
according as it is rcqiiiied fo fsstur-ite t!ic gas or to 
wa<ih it. 

New Method of Tempering Steel, and Regenexa* 
tion of Burnt Iron.— M. H. Caton.— A piece of steel is 
generally tempered, and then re.heated more or less 
according to the hardness and the elasticity which it 
requires to leceive. The dry temper, as commonly 
pradised, that is to say, the plunging the red>hot metal 
into cold wateTt baa the drawbacic of devdopiag eraclm 
and crevices injurious to its tenacity. Re^heating does 
not remove these flaws; and subsequently on use 
these lusures, though invisible at iirti, increase and ter- . 
minate in fraAure». It lias already been discovered that 
in order to escape from this danger it is preferable to 
temper tlic steel a little less hard, nnd afterwards 10 re- 
heat more flightly. The author has succeeded jn pro- 
ducing the combined effk-fts of tempering and re-hcating 
ill one operation, and of removing far as possible the 
cliances of flaws. 1 lus is done by heating the water into 
which the red-hot metal is plunged to 55°. Tempering 
in hot, or even boiling water, modifies soft steel containing 
two- to four-thousandths of carbon. This process 
augments its tenacity and elasticity ^vitl'out sensibly 
altering its softness. The texture is changed and becomes 
fibrous, even if freviou<;ly crystalline. The author's 
method for restoring burnt metal is likewise to plunge it 
at a red heat into a hot liquid. 

Use of Bisulphite of Potassa as Test for Oidena 
in all its Mixtures.— M. E. Janneiaz.— Tt Is snIBcient to 

throw upon coarsely pounded galena a fragment of bi« 
sulphate of potash to produce a dislinA evolution of 
sulphuretted iiydrogea. If the two bodies are ground 
together the odour becomes almost insupportable. 
Bisuiphate of potash, kept in fusion for half-an-hour, pro- 
duces the same etfe<!t, perhaps with less intensity. 
Sulphuric acid, mixed or even heated with galena, dor<i 
net give rise to a sensible di&engagement of sulphuretted 
hydrogen. Blende gives a stilphydric odour, but less 
intense. Sulphides of antimony, iron, m«»rcnry. and 
silver give olT no sensible odour. Boulangerite, /mkenrte, 
bournomite, and, in peneraf, the sulphides in which lead 
and sulphur do not form .an isolated COrTjbination, dO nOt 
yield their sulphur to the bisuiphate of potas&a. 

On Crystalline Dissociation (Continued) ; Evalua- 
tion and Distribution of Work in Saline Solutions. — 
MM. Favre and Valaon. — The authors here examine the 
coercitive effefls proauced by some thirty different salta 
on their solvents. The following are some of the chief 
results:— (t) All the salts examined, except chloride, 
bromide, and iodide of ammonium, give contradioo. (s) 
Taking at measure of coercitive aAion the specific con* 
traaion r^retented by^ 

V-"» 

V" 

(where V is the volume of an equivalent of the sadt 

Digitized by Google 



CittMtcu. Nm,t 

Nov. tt, 1*73. I 



Chemical NoHces from Foreign Sources^ 



265 



•nd V the increase of volume in the water) the salts, with 
regard to coercitive energy, may be thus grouped ; first 
(^op, carbonates and borates ; second, sulphates and 
fluondes-, third. clUoridea, acetates, and bromides; 
fourth, iodidea. Comparing the metallic radicals we have 
lliie other arrangement:— first, aluminium and copper; 
Mcond, strontium, barium, and calcium ; third, sodium 
and potassium ; fourth, ammonium. Sulphate of alumina 
and carboaate of loda gave the greatest cootnu&ion ; 
iodide of knaooiani gavo the leaet. (3) lo diMOlving 
there *tt two oppowte egefte— cootwdioB of tho lohrent 
aod increase of VoltUM of the loltl the fiMOIcr heing 
flenerally greater then the letter. (4) The vdaes of d 
nhe dcaeitiea of **iiamal," •olutiooa in which an equiva- 
lent of the salt la diMolved in i litre of water) afford new 
evidence that each saline radical produces in the solution 
an increase of density, which is proper to it, and indepen- 
dent of, any other raiiical with which it may be associated. 
(5) The negitive values of obtained for chloride, 

bromide, and iodide of ammonium, and the almost nil 
value of V — »» for nitrate of ammonium, teem to show 
that in salt solutions the ammonical salts are in a much 
mure advanced state of dissociation than tlic other saltt 
studied. The authors next otT^r sume observations which 
seem to favour the supposition that iht- constituent 
elements of salts themselves may cxperiente, in a certain 
measure, a phenomenon of [ii<s(>cia'.i<)n more or li-ss 
advanced, such as occurs, i' ,:,''.. in tlu- passa^^i: of c'rilina;v 
hydrogen to the state of active hydrogen, ^^'e mar in- 
terpret the phenomenon of coercition by comparin(» with 
it the well-known phenomenon of the condensation of 
gases and liquids by solid bodies. Consider what occur;) 
when COj (for example) is condensed by charcoal. The 
gaa, in condeofing to the full, liberates a quantity of heat 
greater than that which it liberates in solidifying. More- 
over, in condensing by successive fraAions, the first 
fra^ion of gas liberates more heat than the second, the 
second more than the third, and so on to the last. So 
that, under the coercitive influence of charcoal, the car- 
hooic acid aeema to form layers of decreasing density 
(atarUng from the aorface of condNwation). Something 
very aimilar piehablyoeeiuawhen a aah ia m theprennce 
of water ; tna molecatar anrfaces of the aolid, hronght to 
a atate of extreme dJviaion. aAing on thewatcr,aod giving 
it a denaity supeiior to that which it haa in the liquid 
state, and even in the solid state. 

Re3;?arches on the Ancient Fauna of the Island of 
Rodngucs. — M. .Mph. Milne-F.dw.Trds. — 1 his island, 
about three hundred miles K.N.E. from Mauiitius, had in 
the 17th century a rich vegetation and varied fauna ; but 
the animals have almost entirety disappeared, in conse- 

Snence, direft or indired. of the deatni^oo of the woods 
J baming. 

VoiilleMion of Huygbeita'a Law of Double R«ftBc« 
ttoa by the Priam Metbod^BatiaA from memoir hy 
M. Abda.— Suppose a bi>refringent aurface in the form of 
a prism presenting five diedral angle* ; the axis having a 
certain dired^ion. If one measures for a particular line, 
D for example, the index of refradkion of each of the rays, 
bringing tlic prism into the position of minimum nf 
deviation for the rays, one should find a constant value of 
the inricx for one of them, which will be the ordinary ray, 
and w;!l thus he determined. The prism being in the 
position of minimum deviation, for the ordinary imaf;e, if 
one mc.i^ures the ancle which the emergent rays form, 
«rJinary and t x;raordinary, in their exit from the prism; 
this may then be compared with the rctiull ublarned by 
Huyghens s law. If there is agreement no doubt can re- 
main as to the correflness of this law. The author give*!, 
in a table, the result of eighteen experiments ; ten with a 
prism of spar, and eight with two quartz prisms. The 
differences are nearly always under j^fthof the qaantity 
measured, thtn confirming the law. 

RMoarehea on the Adkion oT Sabtiaacct Temed 
AittiMptie on Cafboaafioons Vim*.— M. Davaiaev— 



It was stated in a previous note that the virus was 
estroyed by a temperature varying between 48° and 55* C, 
according to the duration of appKcat!oii of the beat.) 
The antiaratic agents examined are arranged in the fol- 
lowing order of power: — Ammonia, silicate of sodai 
ordinary vinegar and phenic acid, caustic potash, chloride 
of oxide of sodium, hydrochloric acid, permanganate 
potash, chromic acid, sulphuric acid, iodine. The power 
of ammonia, vinegar, and phenic acid being repreeenled 
by tliat of iodine wi!l be represented by ti1,i,-. 

Studies on Phylloxera. (Continued.) — M. Max Cornu. 
— The inseA attacking the leaves is the same as that 
attacking the roots, but ii a less atlratfled by the furmei. 

ReproduAion of Phylloxera of the Oalc. — M. Bal- 
biani. — The reproduction of the apterous generationa of 
phylloxera in summer is by parthenogenesis ; bnt tbia ,ia 
not the only way of roprodudion of the iased. 

Meteoffologlcal ObsenratleM in m Battoon.— M. 
Tiaaandier.— The aaeent took place on the 4th «ll. aboot 
midday, from the gaa-worka of La Villette. A lower 
current carried the acToetat In the dlredion E.S.B., bnt at 
a heiglu of 700 metrea thm waa a south-wcat current 
which carried it to the N>E. The lo^ cr had a velocity of 
6 to 7 kilometres in the hour, the higher 35 kilometres. 
The maximum height reached was jCdo metres, where the 
balloon entered an exten.sive bank of cumulus. The 
i 1 1! irisation of the atmosphere was here much weaker 
tiian at the smface ot tlie ground. The hygrometric and 
thi-rni 1:11 1: - :r 1 ,1 I. r,-ments are -given. The shadow of 
ilie b^illuuii iv."«i ilivays visible on the ground. At 
I 35 p.m., and at a height of 700 metres, this shadow — 
projeiAed on a meadow — appeared to be surrounded by a 
very bright aureole of yellow colour. 

New Remarka 00 the Epidemic Ooitre in the 
Batmcka at St. Btienoe.— M. Beigeret. 



RfVHt Htbdomadttir* 4t Chimit Scitntifiqut tt IndtutruiUt 
par Ch. Mine, No. 4t, 1873. 

Vinous Syrups for the Fabrication of Low Claas 
Wines. — These syrups are special saccharine liquids 
analogous to the juice of grapes, containing tannin, 
salts, &c., and colouring matters. It appears that they 
are to be mixed with the residue of the grape.s after the 
first pressure and prcs&cd again, so as to yield a further 
quantity of a liquid which may pass for wmc. .M. Mine 
thinks that hy this system "dangerous and gross falsifica- 
tions "mav be prevented; which are a calamity to the 
cmtrvtry and to society, because they interfere with and 
;njiire not merely health, but (what M. Mcne appeaia tO 
think more important) " business and progrefs." 

DestruAion of the Phylloxem and other Parasites 
of the Vine. — Tessiii du Motay waters the vine at ita 
roots with a solution of a soluble alkaline or alkaline 
hypoaalpMte. When thia aolotlon ia judged to have 
penetrated auliciently, be watera anew with a aolution 
coataUiiag a anfteient quantity of acid phosphate of lime, 
soda, or potash so that the cxeeaa of phosphoric aeld may 
saturate the base of the hypoanlphite. and liherato sol- 
phor in the nascent state. In another proeedure the asmo 
chemist recommends to water with an alkaline oralkaliae- 
earthy polysulphide, and subsequently with a auBlcieat 
quantity of an alkaline bisulphite to produce the 
reaction, the liberation of nascent sulphur. 



BtitUUn dt la Soc'ule d^EncoHragemenl pour I'lndrnttrit 

NalionaU, No. 251, November, 1873. 

Distribution of Potash and Soda in Plants. — M. 
£ug. Peligot. — This paper is taken from the Comptts 
Rendus, and has been already noticed in our eolomBa. 

Bcettget'a Portable Ink. —The author satoialca 
aevaial aheeta of paper with aBiliue-Uack» tnd pfeaaea 
thorn tflflctber into a oompod and potiablt maaa. For 
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Chemical Notices from Foreign Sources. 



I CuMmcxi. Ntw*. 

1 Nuv. ai, 167}. 



writing it is merely nccc&i^ary tu tell off A pltCt of tbit 
paper, and Xcep it in a little water. 

Im Mundts.Rtvue llebdomndain dti S(ifncfi,<[>i: L'Xhhi 
MoigQO, Tome xxxti., No. tO| November 6, 1873. 

N««r Fa«L— Pagliarl htt Invented a new c«ml«ttiUc 
totnkethe place of co.nl. It consists of— 

Distilled petroleum .. ao kilos. 

Kesin 30 „ 

Coal dust.. *, ^ „ 

Charcoal dust.. .. 30 n 

Sawdust.. .. 6 It 

Sulphate of line 10 » 

136 

The petroleum is placed in a metal boiler heated by steam, 
tlM taaperature beios gradually ralwd to 75*. It is 
canaUMMly atined, and wben the leiln ic dUwIved the 
•taan ia Ant eft and the other ■obMancea an iatfodnced. 
Whao the whole is thoto«ghfy iMSorpontad it la ran into 
neoMa. Clay may be aobttitnted for the coal. In 
aaolherfemnla »$ parta of crude petroleum are attbetltntcd 
for the 20 parte of distilled petroleum. It is annoonced 
that the calorific power of this combustible is double or 
even triple that of coal. (VVe doubt whether a mixture 
containing nearly one-fourtli its \\ eight of resin, can ever 
seriously compete with coal even at present prices.) 

X#vsr« Scientifiqtit (/. Ui France (t d* VBtnatgWt 
November i and H, 1873. 

Theie aurabera conuin no chemical matter. 



GoMulta Chimica Ilalimui, Anoo iii., 
Faaeicolo Ik., 1873. 

Action of Cyanide of Potassium on Bichloracciic 
Acid. — D. Amato. — In a former notice the author speaks 
of a substance of a fiady ctyatallitte appearance. lu 

compoaition is — 

Carbon .. .. ,. ,,- 41*5 

Hydrogen 5-7 

Nitrogen .. .. iQh) 

Oxygta 30*8 

I0O"O 

aadHafomola C6H:cN'^04. The author treats likewise 
on the aAion of cyanide of potassium upon dilute alcohol, 
and on a new method of preparing .nllopli.-inic ether. 

New Rcagfent for lodatcs. Lfjidio I'ollacci.- The 
proposed renj^cnt is very sensitive, and can be applied as 
Well HI Li V h. re the ioJates arc unmixed as where 
thry arc .i<.s' ci.ited with iodides. If phosphorus is placed 
in tontai.'t w iih an aqueous solution of iodate of potassium 
the iodine of such salt, however dilute may be the 
solution, is perfeflly reduced. The tame reaAion occurs 
with oilier iodatea. The first adion is a partial rcdu(fiion 
of the iodate, with formation of phosphoric acid and iodide 
of potassium. Subsequently the phosphoric acid a^ls 
upon the iodide as well as upon the iodate, forming phos- 
phate of potash, and iodic and hydriodic acidi. Lastly, 
theae two acida bdng incompatiUe form water and iodine. 

BuUaUu it Im Sotittt Ckimiqut dt Paris, tome xx., No*. 6 
and 7, Oftober s, 1873. 

Reciprocal AtAion of Oxalic Acid and of the Poly- 
atomic Alcohols ; Application to the ManufaAure of 
Formic Acid.— M. Loiin.- The a-jtl.ur has previously 
pointed out the principal phenomena rcsi;ltiti>; from the 
ri'Lipncil aktiLi:! of oxalic acid and glycerin. Hr f nds 
that the same acid gives identical results with ordinary 



qucrcitc. l-rom the first addition of an equivalent of 
common oxalic acui, the formic acid is almost entirely 
fixed upon the equivalent of polyatomic alcohol. The 
physical properties of the alcohol exert an influence upoo 
the stability of the oxalic acid. Water has also an 
influence contributing to the regular etbenfication of the 
oxalic acid and to the constancy of the limit. For the 
preparation of formic acid, i-iao kilos, of pure ghrceria 
and 3 kitoe. of powdered oxalic acid were placed in a 
roomy retort. The rea^ion was kept up by auikiag 
successive additions of the acid, morning and a{|^« in 
such qoantitiaa that the origiaal level of the mixtere waa 
kept up. The retort was cooled a little before each addi- 
tion. 65*35 kiloe. of osalic acid yielded 43-14 hOoa. of 
formic acid at 54*6 per cent — 23-004 kilos, of pure acid. 

Hydrochlorate of Tereben, and on the Isomeriam 
of the Compounds of the Pcrmula CioHieHCl.— 'M. J. 
Kibau.— The hydrochlorate of terahcn cooaiata of — 

Carbon 69*58 

Hydrogen 9*85 

Chlorine *o'Sf 



100 00 

It fuses at I25^ and is rapidly decomposed in contad with 
water. 

Solnhility of Sulphate of Lead in Acetatea.— H. C 
Debbits.— The anther finds that sulphate of lead ia seloUe 
in the aceutea of iodai UbMi numfaacse, ainc. nickel, aad 
copper. The acetatea of neicnnr aad wlver have no each 
solvent aAion. The acetalo 01 teiyta, at conunon teas- 
peratures, partially converta Um aaJ]diale of lead iato 
acetate of lead and sulphate of ba^rta; the favmofc- 
aiflion does not take place. 

Certain New Sulpho-Salts.— U. Schneider.— The 
author has examined the sulpho-palladiate of potash) 
sulpho-paliadiate of silver ; tetra-plalinouai 
and tetra-platinous sulpho-platinate. 

Artificial Produi!lion of CiyatalUne Plttor>8par and 
Sulphate of Bafyta.^Tli. Scheemr aad E. DiechseL— 
Fluor-spar baa been obtidacd la oAobedial cmuls by 
fiiaing the aorarpbona fluoride in the chloridea of cale' 

Catasainm, or todium, and cooling slowly. Tba 
ave alao obtained the fluoride of barium in 
evaporating its solution in dilute nitric acid. 

Sulphate of Ethylcn Diamin.— M. von Lang.— This 
compound, belonging to the tetragonal system, exhibits 
the phenomena of circular pnlariFation. Its crystals haw 
the forms /•, rtj, b[ , &c. 1 he ratio ui tlie axes = 0'669i : I. 
1 hcse crvf-tals, without exhibiting hemihedrism, polarise 
some to the left and others to the right. I'he solutions 
appear inactive. It is isomorphous with the sulphate of 
platino-diammonium, S04(PtN4Hi2), the crystals of which 
nave been recently determined by Topsoe. Ratio of the 
axes = 0-6899 : i. These crystals do net display cijcniar 
polarisation. 

A^ion of Sulphjrdrate of Potasaiam on the Aromatic 

Nitriles.— A. Weddige.— The author has caused this 

body in alcoholic solution to aA upon pure cyanide of 
benzyl. The result was a-toluic amide.CeH^.CHi.CONHj. 

Preparation of the Bromides of Quinine, Morphia, 
and Strychnia.— n, Macdonald. — The author prepares 
these bromides by exactly decomposing the sulphates 
by the bromide of barium, and evaporating the filtered 
liquid. The hydrobromate of auininc forms silky crystals, 
apparently anhydrous and soluble in 4 parts of coM water. 

Readliona of ApomorpbJa.f— MM. Oochl and KoAtar. 
-Apomorphia gives with sulphonraniae of potassinm a 
white curdy precipitate, soluUe In heat. With the ysBsv 
ferrocyanide, the solution becomes reddish and opalcecaaii 

and deposits ftne flocks, which separate more quiddy If 
heated, agglutinate, and turn green. The led (fcrri ) 
cyanide gives a curdy precipitate, which turns violet oa 



mat me same acta gives identical results wiin ordinary cyanide gives a curay precipitate, wnico turns vioiei oa 
|lycol» odylic c^'t eiythrite, mannite, dulcitt, and'bcatins* Tannin giTOi a greenish yellow pfcctpltalc^ifMik 
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dOM not dUioIvc on heating. With chloride of gold, there 
it lanncd • botkjr jnurple predpiMlCi With pfcric acid, 
tllCrc appears, 6vefl nitciy dilate wintloBttaleniait-yeUow 
pMcMtete soluble o« beatiDg. Sulphale of copper givee a 
bloiah turbidity; which tiimt greed on heating. Iodide of 
potaewmn gtm a Uood-red predftilale, which disappears 
OB beating. Stannous chtoride produces a white precipitate, 
soluble on heating. 

Researches on Curarin. — A. FUjcfel^er.— With Pxi- 
c'.ising agents in presence of sulphuric aeid, LUrarin ;2;ives 
the same violet colouration a>; slr\-tl.nia. but thp purity of 
the shaile is i[';ured by a brown ai:comp.mying body. If 
a saturated soiotion of bichromate is added to extract of 
ctirare, preferably prepared with dilute glycerin, uncr>-stal- 
lisable chromate of curarin is precipitated, whilst that 
of strychnia cnrttallises readily. Chromate of curarin 
diatolves in aafplimic acid with an tntenae, hot transient, 
ttae» wMle ttw chromate of Hiychnia becomca violet. 

New Reaearches on the Coagulationof Fibrin.— A. 
Schmidt. — To precipitate completely the fibrino-plastic 
matter from serum, four drops of acetic acid should be 
added to lo c.c. of ox-blood diluted with 15 volumes of 
water, artd free from globules. Alt substances which 
decompose oxygenated water seem by their mere contact 
to proniolc the coagulation of fibiiii. 

Quick Bleaching.— The good» are plunp;cd in a 
bath containing 2*5 to 3-3 kilos, of chloride of lime per 
he^olitre of water. After six to twelve hours, it is washed, 
and boiled two to four hours in a bath of carbonate of 
soda, containing 650 grms. of soda per hedolitre. If the 
fibre is very hard it is plonged, before boiling in the soda 
bath, into an acid bath containing 3 kilos, of sulphuric 
acid per 100 litres, and allowed to drain before boiling. It 
is then washed, and put in a bath, hot or cold, of 2*5 to 
3*3 kilos, of chloride of lime, and 700 grms. of floda per 
hedlolitre, and washed after four to six hour*. 

Use of Bisulphide of Carbon in Cleanting Wool.— 
M. Jean. — The sulphide of carbon does not injure wool in 
the cold, and removes the grease readily. Its removal 
by means of a current of cold air is tedious, and involves 
considerable waste. If steam or hot air be enipluycd, the 
wool loses its softness and cl i'^ikiiy, and takes a permanent 
yellow tone ; beoxol is therefore far preferable. 



ll«niMi«»'r Farifr ZtUmg, No. 39. 1873. 

Th.is number contains a receipt for a safHower rose on 
glazed calico. The dressing consir'.*! of 50 lbs. of wheat- 
starch, ao lbs. of wheat-flour, 4 lbs. rf white w ax, and G Ib.s. 
of cocoa-nut oil, a little sulphuric .icid being added to the 
water in which the starch is: mixed. 

There are also receipts for a light and a deep Prussian 
blue on ^hzcd calico ; lor a green (extradls of mdigo and 
of quercitrori) on j.tconnelt; a pcach-wood crimson on 
glazed calico and jaconnet; a brown on calico with 
Bismarck brown and magenta ; a grey drab on wool ; and 
a scarlet on woollen cloth and flannel ; al«o, a blue (soluble 
aniline blue) and a coffee-brown on pUmh ; a violet on 
woollen yarn. The mordant in this case consists of 1} ozs. 
of tannic acid dissolved in hot water in which i or. of 
Maneillat aoap is next dissolved s i oz. of tape oil is next 
added, and stirred im till it forma an emulsion. The liquid 
it aaed at tif R. The Meached vam is wotted in this 
mordant for fifteen minntesi ana then withdrawn. 1 he 
celoor'bath, at the same temperatnre, is prepared with 
S OSS. of almn Mid tbe dear aolntion of 1 oa. of methyl 
violet. 

There is also a prescription for a light green on cotton 
yarn, the colour being methyl green fixed with tannic acid. 

The jJilor gives a receipt for a brown on ^^.^l■^dy, con- 
tain;ng a mixture of cotton, c.ilicd on th<^ Continent 
" ve4our." To 100 lbs. of this material, make up a bath 
Of 30 lbs. of fustic, 3 lbs. of alum, 2 lbs. of prepared tartar, 
nd t tb. of Uiie viiriot, in which the shoddy is boiled for 



half an boar. To tb« same fiot art then tMsA t lb. •! 
^romat« «t potaab and f lb. of « aniUoe icd," Mby,*' or 
"anilino crimson/' known on tbe CooUnent a* **n>stfn.'* 
The dyeing is easried on at a gentle boil, and tnmwric 
added to modify the shade. Logwood may be used, If 
needful, to darken. Aniline red is a refuse magenta ; it is 
dissolved in hydrochloric acid, and boiled in water previous 
to use. 

Test for Chrome Yellow and Orange. — M. Duvillier. 
— I he author proposes to test ti.ese colours for sulphate 
! of lead bv heating i part of the colour with 3 parts of 
nitric acid at I -420. 3 parts of distilled water, and \ part 
of alcohol. The chromic acid set at liberty oxidises the 
alcohol. The mixture is heated till nitrous fumes are no 
longer given off. The remaining liiuid contains nit rate of 
lead and chromic o.xide, and a white precipitatn of nitrate 
of lead, mixed with sulphate if anv be present. The 
whole is mixed with water, and boiledi when snipliata of 
lead alone remains. A mtich simpler pcocets tstotreat the 
sample with potash ly^ wIms tM cdonr dissolvaa and 
sulphate of lead lemaina. The pnsaibio presence of tlM 
sulphates of strontia and baiyta Ims been overloobed by 
the author, upon «rbom Dr. Sdnann passes aoma veij 
severe striAures. 

! Protartar for Woollen Dyeing. — 10 kilos, of alum* 
I dissolved in .jo litres of hot water ; 3'5 kilos, of oxalic 
I acid, dissolved in 20 litres of hot water, and 2 kilos, of 

acetic acid. As compared with tartar, this mixture is said 

to eSedt a saving of 50 per cent. 

No. 40, 1873. 

'I'his ir.in-.btr co;)ta!ns receipts for a catccln: brown On 
glazed caiico; an iron buff on stout cotton goods; for a 
deep olive green and a drap on wool ; a coal-black, a blue- 
black, and a deep corinth on nlush ; also, a black on cotton 
yarn, capable of bearing milling ; and a blue on shoddy, 
the cotton in which has been hrst destroyed by the vapour 
of hydrochloric acid, and the residue neutralised with 
chalk. In dyeing, a preparation is used, known as 
" shoddj-eatOiide." It is made by dissolving in two pails 
of hot water— IS Iba, of alum, g lbs. of indigo-carmine, 
and 3 lbs. of soluble aniline bine. 

Preparation of the Hair of Rabbits for the Manu- 
facture of Fell Hats. — These hair.i were forn)erly treated 
with a solution of mercury in nitric acid, for the purpose 
of enhancing their felling properties. A mixture of nitric 
add and treacle Is proposM as • anbatltale. 

I 

No. 41, 1873. 

I This number cotitains receipts for an Iron-grey on silk; 

; it "naturel" on stout cottons and on t^aure ; for fjreys on 
a variety of materials; fa: a black on hal.''\\oin clothes; 
for a mcditsm brown, n yellow-brown, and dark and li::ht 
brown on plush; a white on wool, blued slightly with 
alkali blue K, or m e 1 by 1 violet DBBI3B ; a vtolet-brown 
colour for printing on cotton jams (wSTp printing) { and 
a flavin-yellow on calico. 



Archiv 4er Phimnatit, July, 1S-3. 

Sugar Found in Grass Roots; and on Triticin, a 
New Carbohydrate from the Roots of Triticum repcns. 
— (Concfasiop}.'— H. HfiUer. 

Oloate of Maretuv with OlMta of MorpMsu— Cb. 

Rice. 

Che.ip Disinfectant.- E, C C. Stanford. 

Action of Dilute Saline Solutions on Lead.— M. P. 
Mnir. 

Coloortition of Chloral Hydrate with Oil of Peppar^ 
mint.— C. Jehn. 
T«Btsfor Creosote and Phendl.— J. A. PlGckigef. 
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Detection of Alum in Bread. — J. Horsley. 
Distribution of Nitrogen in Certain Kinds of Straw. 
— C* Schiwider. 



MISCELLANEOUS. 



University of London. — The following is a list of the 
candidates who have passed the recent Second B.Sc. 
examination : First Division— J. A. Jlullard, First M.B., 
University College; L. I. yell, private study; A. M. 
Marshall, B.A., St. John's College, Cambridge; H. S. 
Roberton. B.A.. Old TrafTord School and Owens; C. A. 
Weber, B.A., University College ; J. C. Witton, private 
study. Second Division — J. BameSi Owens College and 
private study; C. Bulbeck, private study; F. Chappie, 
B.A., VVcsleyan College, Westminster; A. W. Fuller. 
Owens, and Emmanuel, Cambridge ; C. W. Huson, Queen's 
Coltefe, Ipiveipool ; A. S. Napier, Owens College ; A. 
SpMfitfrivaM itudy; J. H. Taylor, M.A. Oxon and Camb.. 

evate Utaift S> «• Vinta, Fim iI.B^ Chiiit't. Cam- 
dfB, and Oii]r*i Hea]4ul ; W. B. WorthingtOB, Owens 
College. 

Dr. Emerson Reynolds. — On the 24lh ult.. 
Dr. Emerson Hcynolds, Profensor of Analytical Chemistry 
to the Royal Dublin Society, and Keeper of the Mineral 
Department, was appointed Professor of Chemistry to the 
Royal College of Surgeons in Ireland. On the 14th inst.. 
Dr. Reynuld!! was appointed Examiner in Medical Juris- 
prudence and Toxicology in the Queen's University in 
Ireland. 

The Late Dr. Crace-C«lv«rt. — We are informed that 
Mr. William Thomsoo wiO, in conjundion with Mrs. 
Crace-Calvert, continue to cany on the business of 
Analytical Cllttnist, formerly condaAed by Dr. Crace- 
Calvert, at tbc Royal iMlltiitioB* If aachaaler, tinder the 
firm of Cfaea-Calvart and TIhnmod. Mr. Hmnaon has 
had aion «r 1cm the naBafeneiit of the bneiaew tot the 
laat five yaara. 



ROTES AND QUERIES. 

Tartaric Acid.— Would vou kindly obtiee me hy infonning me 
Ibraugh yonr valuable paper how ike tartaric acid might be recovered 
* ' laCtaiUBisafsada?— CSittTK. 



Indlfo.— Wm tome »nt of yemr readers tnrorts nc where I can 

find an account of the rnont recent and (atleit rcMarchei upon indigo. 
Also the best dc5i ri plinn rf appit»tuf and pioceaaci uted in the 
manuta^ure of Mhat ii knuwn bc>mm( rcibl y as extract of indi^v-'. — 

The Eattmation of Sulphur in Pig- Ironi.— The "timric and 
ready method" deacribed in p. 148 CHkMlcai. Ncus,, by Mr. Piciie, 
ia a very old one in common use in metallurgical ^aburaioriea, and de- 
scribed ID rodimcntanr metallurgical treatiaca. The rciult obaioed 
Is SHMwhat balmr IM tralb, as some of ihe sulphur may escape 
osadatioo, and pass off in combaition with the hydrogen evolved. I 
have found thai ntric »cid. ap. gr. I'l, is mnre convenient as a solvent 
than aqua rec" '■ though liable to the same objection the loiacf sulphur 
islcsa variable tbaa wheo aqua rcgia ia used.— W. Mattisv Wiu.iaM«. 



PATERTS. 



ABRIDGMENTS OP PROVISIONAL AND COMPLETE 
SPECIFICATIONS. 

tmpnvtmtntt in tk* pnrifie»H«n of wattr and aptaralut conntcUd 
thtttutlh, together vi(h the mode of cleannng the tame. Arthur 
Cbarlea Henderaon, of Ihe firm of Henderson and Co., British and 
Forcien patent aganta, 31, ChBfiD|r Croes, M iddlcaei. (A conraunica- 
'f*ClWca|inecr. Brusaela.) FcbriMiy iS, 
187].— No. 591. TMs laveimMi eontisis in purifying water bcfcrc use, 



tion from Gottsvs necr, Brusaela.) Fcbrasiy IS, 

187].— No. 591. TMs nveimMi eontisis in purifying water bcfcrc use. 
either in domestic or industrial purrr«r< hy a combined chemical and 
mechanical proceaa, freeing it frum calLare us and other matters held 
in Bolution, by addine thereto a amall propurtionale quantity of aolu- 
tisa of caustic lime, wbieb, tnnibling the water, fsasaats a fMslptaHe 
foraad Iqr the aAion of the carbonie acid by Immediately depMlKiiK 
earbooate of lime, «n th»t, instead of having to treat matters in solu. 
tion, it merely remair.i '.ii opffate on nuiacrj in lu-ipeniion. The 
apparatua for efleAlng this cunaittt of a bUer formed oi a cylindrical 



vertical case of sheet- or cast-iron furnished with a lid ; in this another 
cylinder i* contained, which 11 the filter rrnper, also formed of sheets 
of caBt> or sheet' iron, one at tha top and the other at tb* bottom, and 
■ailsd br (brce eoiKcittric cyliodsrs t4 pstfMSMd afaast«iia«. TImm 
ffHodtra form two annular capacities MppUad sriih lltcflnK matter 
composed of felt or wool rendered impntrncibtc. The water arrirea 
hi the filler by a tap, spreads itself between the (nrclope and ihc 
iltering cylinder, then by pressure it traverses the latter, and makes 
Itt exit by a diaebarn-tap pcrfeAly clear and freed from att flwnenia 
satpenaion. Tbc clesnnng of the filter is effcAed, wilho«t tha aseaSi 
aity of taking the apparatua to pieces, in the tallowing manDcr:— 
When the >ieam-engine is stopped, the tap admitting water into tbe 
filter ia closed, aa well as the eait-pip« communicating with the fecd- 

rump, which allows of free communication «ith tbe ccotral pipe of tha 
Iter and water-draught of Ihe generator. On opening the discharge, 
lap, it will at once be aren what hi» taken place. The pressure of the 
generator sends the water ilrcidy punScd into the central pipe of the 
niter; this water traverses inversely ihe beds or layers of filtering 
matter, and draws alone with it the torcign organic matter arreatea 
during filtration, and flows out by the discharge-tap. The wbola 
cylindrical body is also movable on a pivot, and is made to rCTOlve aa 
that it comes under Ihe influence of a bruab fixed vertically alfhaiaissa 
aide of the case, which suffices to dislodge any residue. 

Improved combinafoni 0/ ingredientt for removing »tHUf 
ttlet, beers, fortett, wines, £>c., aaif also toyreservt Ihim /r«m aetditf, 
Charles William Sutton, of the firm of Sutton & Company, of Stow- 
market, Suffolk. February iB, 187J.— No. jgg. 'I hu tijn»;v.i in the 
emplovment nf hydrate of lime and chloride of aodium in combioatioo. 
or hydrate of lime and chloride of ammonium, ia aeltsMc ^asaUlilS 
with diatilled water for deprit ing ales, l>eers, wioas, Ac, «f «mh af 
scid, and alio fur preserving them from acidity. 

Imprevementi in pkolo-mtckanual tnntmg, and I'w apparatus to ie 
uted in such primiHg. William de WivelesTie Abney, St. Marfarct^ 
Street, Rochester, Kent. February 19, 1873.— No. 615. Thia inven- 
tion conaists in coating a flexible sheet of paper or lioeo with a soIih 
tioB of gelatine made sensitive to light wiib bichromate of potash, with 
or witheai tbe addition of chrome alum or other analogous subitance. 
Tha sheet so coated ia dried and etposed to tight under a photoi;raphac 
negative, and after havinK been »a%hed is placed upon a fiat support, 
upon which it ia pressed, an ! the p:ilurc upon its surface is inked wiib 
greasy ink by meana of scfi nailers, and ia then traiuferrcd to the sar- 
lace of stone or xinc in the usual »ay, and piAaftS are obtaioad fra« 
it in a lithographic printing press. By ihia mt ha d tha Um is in h ii 
uhilst still wet, aai tha BhosoiBanhic ncniliw asad aat bs (■ 
nor is it MGsasaqr 1hsi.lt waud ha sT anal dsarily telle > 
parts. 

Impfovtmemli im At wtrnmnfatiiiri of m sN ar , MWh «b4 cwscfeS*. 

Humphrey Cbambertain, engineer. Round Orccn, Barasley, York, 
l ehruary to, — No. CiJ. This invention consists essentially in 
•■he application and u>f to, and in the manufuflure nf. mcrtar, twion. 
and Goocreie of the waste lime from gaa purifiers, which haa bilhctte 
hasa twsisd aa a comparatively aaateas nfaas> I ha«a fsaad h» a»> 
pcrtncat that " (aa lime,'* by which aams soch liilai ■iniliMwt 
waste lime ia known, produces an equally good or soperior mortar to 
fresh lima. It ia simply requisite to grind it up in Ihe usual mortar- 
miil. or to mix it as ordinary' lime with sand, ashes, and sach lika 
materials. The said refuse lime is siso suitable aa a aabaijiaia for 
fresh lime in enaldng concrete or " beton," wfaicb may or may sM, m 
required, be moulded into bricks or blocks in any «cn-kno»n manner, 
and in the cvcnl of a very hard aubstance I rins rri[uirfd, 1 pom n of 
Portland cement may b« used in corobiaalion with the said rcfoaa 
lime. 

tmpTmtm$*is its purtfyimg fiuty and otkerwtu impiert ctikt, mud 

IN stawning nrw ca^ks and Itmber to be made into catki, R. J, 
Tremlin, bicwer. Maidstone, Kent. Fcbiuary 20. — No. 640. 

Thia Provisional Spccilication describes cmployinc bisulplsitc of lime 
mixed with water, heated by steam, or it might be not air being blowa 
into or throsgh it, or being otherwise heated. 

Imfirovemrnis in Ike mode of and a^faralus for treating marint 
plana calltJ tta-rreeJ, sea vraek, and JiV'iT, in i rjer (ii etitm taf 
fut products Ikete/rom lor industrial and otker purposes. Michael 
Henry, patsat agent. Fleet Chambers, 68. tlcct Street, Loodoci. (A 
comronnlcatioo from the Socicte Collet et de Lavillaaae. Laodentaa, 
and 17, Boulevart St. Martin, Paris.) February 20, 1&73. — No. 6ja, 
Sea-weed, wrack, algB, or marine placts are treated prclcrably wbco 
fresh from the water, before drying. They are incinerated in a closa 
f jrnacc into which air is blown or forced. The gases 01 va yu ma. iHtll 
the matters held in suspension, are condensed in damp condition. Tbc 
uiiliiisble produAs that escape from tbe main combnetioo may bo 
brought back to tbe lornaee. A fomace ia described in which boUov 
fiie.bars (wherein air or water circulates) arc used, snd ibc matcriala 
fall on 10 a plate, under which there may be a second grate, and ibeocc 
they are raked into moulda. Tbe gases snd vapours, with the martcrs 
which they hold in suspension, pass into a cnambcr in which there 
ia an sir or water circalatioa. Cold water may be showered ie. Tbc 
products are colleAcd in channels leading to a receiver, A fan or 
blower extracts the air from tie char'Vir onrl pii««,c<i it into tbc 
furnace. 

Imfmrments in arramrtments and apfuraius /or preparmg p*mt, 
tmtu (Mitt toj/-<<if, a<inliaw.ar a»*fr umiiar snbiiima»,grfmt. 
Murdoch Campbell, Cfoarcber Castle, Maryborough, Queaal^OaiMy, 

Ireland. February ai. iSrj — No. 656 Improtrmenia eoaaist in 
tnatcrating the peat into pulp, by mean of suitable mills, vitlsoat 
taalcr, or with water, petroleum, or coal-tar added thereto ; aftciwajda 
llisawiilded into solid, hollow, or perforsted blocks or bricks. by| ' ' 
ft tareegh the dies of brick-making machinery. Snail 1 
tar are also mixed toKeih<-T and moulded into Uacbs 1 
manner. The drying r h: 1 is hejtcd artifictel||r and ' 
self-aAing screw cowl fitted 00 top oi shed. 



rcto ; anctwaroB 
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ALUM IN BREAD. 



It is unfortunate that procce(iin;;s under the AdiiU 
teration A€t should have been taken in the matter of 
the so-called adulteration of flour and bread with 
alum. In the first place, it is highly probable that 
this so-caJied Adulteration is a meritorious Adt, and 
that the inventor of it deserves a civic crown, as would 
be due to him who should increase the harve<^t every 
year. Alum is added to flour and bread in order that 
flour, which otherwise would not tiiakc ^^nod bread, 
may be enabled to do so. By treatment with a trnce 
of alum, flour of doubtful soundness is endowed with 
soundness. For this purpose a proportion of alum is 
required wbich does not exceed 20 grains to a 4-lb. 
loaf. 

One of the most important functions of the public 
anal)-st is to withstand popular clamour and to oppose 
professional prejudice — prejudice whitii owes its 
ori;^ir! to imperfect acquaintance with the matter in 
hand. And thjs case is an iilu.stration in pnint. The 
20 grains of alum have been sensationally dealt with ; 
and the people, and professional persons who ought to 
know better, have attributed t«raing of the stomach 
and ruin of the digestion to these 20 graini of alum 
in the 4 lb. loaf. 

Nothing is easier than to sl-.ow the unrenson.ible- 
ness of siicli notions; and pcrliaps some of those 
persons who are suffering from them will be surprised 
to be told that the phosphate of potash in a 4-lb. loaf 
(and which existed in the flour of which the i>]b. loaf 
Is made) is far more than enough to transform the 
alumina contained in the 20 grains of alum into phos- 
phate of alumina. 

It is> useful to call to mind that of the 20 grains of 
alum about half is water, and that there urc onlv 
about 2'2 grains of real alumina (AI9O3I in 20 grains of 
alum. 

Under these circumatances, weare almost tempted 
to rejoice in the difliculttes which beset the public 
analyst in his attempts to detc«5l traces of alum in 
bread. \Vc are not surprised that the pul)lic analyst 
returns bread which has been purposely alumcd as 
being devoid of alum, inasmuch as the detection of 
traces of alum in presence of the constituents of the 
ash of bread is one of the most difficult problem's of 
chemical analysis. 

In connexion with this subje^ the following re- 
marks on the deteAlon of alum in bread, published 
by the Editor of this journal some years ago, may 
not be inappropriate at the present time : — 

" This problem is one of far more difficulty than is 
generally imagined, and it is doubtless to this fad that 
the discordant results obtained by different analysis are 
to be attributed : one stating that out of sixty-four samples 
of bread purchased at various shops in poor neighbourhoods 
at the East of London, where, if anywhere, adulteration 
would be pntftised in the most barefaced manner, not a 
single one was found to contain alum ; whilst another 
analyst, with equal positiveness, mentions the name of a 
baker who it, in his opinion, almoal the only person in a 
taige distrift at the West Bad of London who sells 
onadaltsraied bfead,aad pmcesds to stale that more than 



87 ptr cent of thp broad in London is adulterated. Very 
few (if those who have published anything on this subject 
pive details re^petfting the process they adopt, but in most 
instances it seems to be somewhat to the following effetft : — 
The bread is first charred and burnt nearly to an ash ; the 
latter i<t then boiled in diluted hydrochloric acid, with 
wbich a I ttic nitric acid has been mixed ; ammonia is then 
added, and the precipitate which it pro4uces is boiled in 
potassa. After filtration, hydrochloric acid is to be added 
in excess, and then ammonia, when it it supposed that the 
precipitate will eoasist of alumina. With a pore SBlnliiMi 
of alumina to start %irith, donbtlsss this proceM wootd gfvs 
accurate results ; bat It autst be rememberad d»t In weed 
the alumina wonld bs accompanied by phoeplioricaeid*at 
well as phosphate of Ume and phosphate of magnesia, each 
of which would make its appearance in the last precipitate 
with ammonia, and would conseqeently pass for alumina. 
But, granting that this tendency of the phosphates of lime 
and magnesia to simulate the readions of alumina had 
been provided against, it seems to have been almost 
entirely overlooked by popular writerg on this subjed that 
whenever alumina 'hosphoric acid meet together in 

solution, they .idhcrc wah the gre.itcst pertinacity, an 1 
will infallibly appe.ir togelhi r in the last precipitation. I 
shosdJ not liavc deemed these points worthy of mention 
did I not know that many analysts are habitually em- 
ploying similar processes to the above, and are even 
estimating quantitatively the amount of adulteration in 
brc-id by weighing this precipitate of the mixed phosphates 
of lime, magnesia, and alHmina,and calcalatlog it as pace 

alum;na. 

" My attention was first drawn to this subjeifl by the 
fadt that a sample of bread which was known to be entirely 
free from adulteration had been pronounced by a somewhat 
experienced analyst as being largely adulterated with alum. 
My assistance was asked in order to disprove this injurious 
allegation, and, having accordingly submitted the subjed 
to a somewhat lengthened examination, I am induced lo 
lay the results before the readers of the Chcmical Nbw8, 
in the hope tlint, when the attention of chemists is drawn 
to the subjedl, it may be investigated as fully at its com- 
mercial importance deserves. 

" The great difficulty in my hands has been to devise a 
process which Should not conlbund odier thinp with 
rd L) mina. It was eaqr to fiame various modes of epecatins 
which a minute trace of alumina could be deteaeo, 
'.ml I was for a long tImcbafSed by finding that they were 
equ.iliy delicate in their icaAions, whether alumina were 
present or not. In faA, I do not hesitate to lay that the 
accurate analysis of a mixture of those phosphates which 
are precipitated from an acid solution by ammonia is one 
of the most difficult problems in inorganic chemistry that 
the chemist is h.ihle to meet with in technical analysis. 
I do not pretend lo have ycl solved tlie diiVicultv. but the 
proLcs-; \\hith I have at last adopted has at least the 
iticiitof not showing the presence of alumina when that 
body is absent. It has, on the other hand, the inconve- 
nience of bcmg rather tedious in its manipulation, and to 
sunie may seem to be needlessly complicated. No one 
can be sensible of this fa<fl more than myself; but of the 
numerous methods \vhich I have tried, both with and 
without separatiiifT the phosphoric acid, this was the only 
one which invariably f;ave me trustworthy results. 

" The bread, of which at least 500 (;raiiis should be 
taken, is first to be incinerated in a platinum or porcelain 
dish, until all volatile organic matter has been expelled 
and a black carbonaceous ash rem.-iins. The temperature 
must not be raised much beyond the point necessary to 
effeA this. Powder thecoal thii r 1 ' ned and add about 
thirty drops of oil of vitriol, and heat unril vapours begla 
to rise ; when sufficiently cool, add water and boil for ten 
minutes. Filter and evaporate the filtrate until the fumes 
of sulphuric acid begin to be evolved, when ten grains of 
metallic tin and an excess of nitric add must added, 
together with water, drop by drop, until aAion between 
the acid and metal commences. When all the tin i 
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oxidited, add water and 61ter. Evaporate the filtrate 
antil fume* of sulphuric acid are a^ain visible, when more 
water mutt be added, and the liquid again filtered if 
necessary. To the clear solution now add tartaric acid, 
then ammonia in excess and sulpliide of ammonium. 
Evaporate the liquid, cont,-tininf; the precipitate suspended 
in it, in a dish, until all the smell of sulphide of ammonium 
has disappeared. Filter, cvapor.itc to drj-ncRS, and ignite 
to get rid of the organic matter. Fuwder the black ash, 
boil it in modtr.'itely stronjj hydrochloric acid, filter, add 
A crystal of chlorate of potash, and boil for a minute. 
Now add chloride of ammonium and ainmonia, and boil 
for five minutes. If, at the end of that time, any preci- 
pitate is observed it will be alumina. From the filtered 
solution, if oxalate of ammonia be added, the Iii:ic will 
be prccipiuted ; and if to the filtrate from this, ammonia 
and pi.ospbate of aodabe addedi the- magiieaia will €ome 
down." 



PRELIMINARY INVESTIGATION OF THE 
PtUORESCENT AND ABSORPTIVE SPECTRA 
OF THE URANIUM SALTS.' 

I'y HI'NRV M(JKT(>N. I'h D., 
•nd H. CAKKINCTON BOLTON Ph.D. 

(Cdatiawd ftea p.9S9)> 

DauUt SuipkaUs. 
Uranic sulphate has hcratollm been known to feim the 
fiiUowiag double salts : — 

UjOjSOj 4- NH4OSO3+2HO. 
UiO^SOj h NaO SOj i-sHO. 
U^O.SOj + KO SO3 + 2HO. 

3i'U,0,SO,) + 2KO SOj + .rHO. (?) 

The l.ist-named was obtained by fierzelina. but Ebel- 
men and Peligot could not reproduce it. To tUaliu we 
have added the following new componada:— 
a(Ua03S0,) + NIL0 SO,, 
U,03S0j + MgO SO3 + 7HO. (?) 
UaOjSOj +MgO SO3+4HO. 
UaOjSO, +RbO SO3 + 2HO. 
UjOjSOj +110 SO3 + 3HO. 
The history of the ammonio-diuranic sulphate has been 
already given in a previous part of this paper, and we 
need only add here that we have as yet been unable to 
pnpare it otherwise than by the decomposition of the i 

Pio. 




When solutiona of equivalent weights of oranie •nlpbat* 
and rubidium sulphate are brought together, and tb* 
proper degree of concentration has been reacbedi waity 
concretions of minute crystals form, possessing a bao of 

remarkable beauty and a brilliant fluorescence. So strong 
is this that the white porcelain dish in which the crystals 
form appe.irs pink by contrast. 

Thalliu uranic njlpliatc forms in a preciiely similar 
m.Tnner, but is of a fjolden yellow coli '.ir \\ itli a line i.i-':e, 
biit \ery slight 'hiorescence. It is not readily soluble in 
water, but is very stable, being easily re-crj'stallised from 
hot solution. Analysis of these salts has not been com- 
pleted in time for insertion in this preliminary notice. 

We will now pass to the optical study of these salts in 
their alphabetical order. 

/lmmr.-:i,..tVaHiV.Si///';.v7/<r,UjOjS03 (- NH4OSO3+2HO. 
— The spectrum of this salt has been already described, 
but for completeness we will here reproduce it with some 
additional data. The bands of this substance are dis- 
tinguished by great abruptness on their more refrangible 
side, rising as it were suddenly to a narrow brilliant liae, 
and then fading off gradually on the lower aido ia a 
manner suggesting a rounded COBVes mrfKO. Thiit 
positions are shown in i of Fig. ao. 

In the first axperimenu made with this salt it waa 
heated to about aoo* C. to drive off ita water, but mbae- 
quent experieace tbowed tbat the niaa molt might ho 
reached mr a oootinaed application of a temperatim of 
100* C. Two atonM of water In thia salt wooid 
to 67Z per «aat} ud k wai fbnnd diat a 
bottle plaeed in a hot-water even continued to loie weight 
for about twelve hourt. At the end of this time ita total 
loss was 7 percent, and ita weight then remained constant, 
even when it was heated to about 250° C. Its fluorescent 
spedium was then that shown at 3 of Fig. 20. Its 
charaifleristic w.-is .1 new position of the bands, and a 
much more rounded and less brilliant appearance. This 
salt does not appear to form any mono-hydrate, and in 
fad presents a great contrast to the uranic sulphate and 
sodio-uranic sulphate as regards the fixity of its twofintlM^ 
the normal or bihydrate and anhydrous state. Tfca 
position of its absorption bands luis been already shoWD 
at 10 of Fig. I, and will aha be seen at i of Fig. rg. 

Ammonio-Dinranic Sulphate, 2(UiOjS( ' , ' + N H^OSOj. 
— This salt, which, as we have before stated, is obtained by 
heating the dried ammonio-uranic sulphate in an open 
vessel to a temperature of about 325° C, or, in other words, 
a heat competent to foee lead in the same vessel, and 
which will tben bear a lenperature little abort of redacat 
tg. 

Solid Fam. 



ammonio-sulphate as there described. Both the mag- 
neaium salts were formed under conditions seemingly 
identical, when a cold solution of tbe ndsedaulpbateewas 
allowed to eoacmliote over aolphnric add. 



Ammonio-uranic sulphate. 
.'\mtnonio-diuranic sulphate. 
Magnesio-uranic sulphate. 
Rubidio-uranic sulphate. 
Sodio-uranic sulphate. 
Thallio-uranic sulphate. 



without further decomposition, yieldi aspeArum such as 
is represented in 5 of Fig. ao, and whoM baoda are aa 
bright and sharply defined on the upper edge aa tboae of 
the hydrated ammonio<sulphate ; fron which tbej ate to 
be diMiagaiahed onljr by their position, and peru^ 

d MC ending more gradually into the 
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dark space* on the lower »ide. The band» near 70 and 80 
of the cut are not corredlly shown, the first being too \ow, 
and the second too high. They should show an even 
spacing, one having its upper edge at 70 5 and the other 
at 80. The absorption Ipedntm of thi« salt it ahowD at 
a of Pig. 19. 

Magttfsw-Uranic Sulphate. — As we have already noticed, 
a mixture of uranic and magnetic sulphates will form two 
compounds, one of these, which seems easy to reproduce, 
having the formula U403S03 + MgOSOj+4HO. Theother 

Fio. 20. 




Ammonio-Unaic Snlptitlcs. 
Fia. 21. 




rDtasBiO'UfaDk $utpbat«. 
FtO. 32. 




we have only tncceeded Inobtainingoncein nfnal) qnanlity. 
This and the fart thai it w.is then mixed with magnesiuRl 
sulphate, render an accurate analysis impossible, but adeter* 
mination of the water and aulphnric acid seem <; to indicate 
that the body has the formula UtOtSOj-f MgOSO^+7HO. 
We would, however, only present tntt at a auggcttton. The 
two taltairteld fluorescent speArat which are entirely dii* 
tind in the potitions of their bands, a1ihou$;h both are 
alike, and of what wc have called the normal form in their 
general charaAer. The following table will show this 



relation ; A being the normal salt, and B that which we 

can only name by a conje<nurc : — 

Ptuorattmt Speetnt of Magtusio-Unmie SutpkaUu 
Bands. »• a. j. 4. 5. «■ 7. «L 
A _ 40-4 48*0 55-5 63-7 74-6 84-8 91*6 
B .• — 44-8 53*o 66'4 70-8 »i-o 905 960 

The meMUrea here ^ven are of the upper edges of bands' 
except the 8th, which is measured at its centre. The 
absorption spetflrum of the normal salt. A, is given at 3 of 
Fig. 22, and is charadkerised by the absence of 
the lower bands found in other double sulphates. 
Poiassia- Uranic Sulphate, U2O3SO3 + K0,S0]4- 
+ aHO.— This salt readily crystallines out when 
a solution of the mixed sulphates in atomic 
proportions is allowed to evaporate in the air; 
it forms warty concretions of minute cr>'8tal8 of 
a yellow-green colour and very bright fluo« 
rescence. In this state it contains 2 atoms of 
water, and shows the apertrum represented in 
I of Fig. 24, which is of the normal charai3er, 
with a sharp termination of each band on its 
upper edge, and the bands peculiarly broad and 
bright. 

Thia salt suflTera no change by beating of ' 
dr)ing at roo» C, but if dried at 150' C. it 
loses all its water, and its IpeArum changes to 
that shown at 2 of Fig. at, in which the bands 
are much rounded, and displaced a little upward 
in the speflrum. It would thus appear that this 
salt can exist, and display fluorescent aiflion as a 
bihydrate and anhydrate, but wc have obtained 
no evidence of ils forming a monohydrate. 

The absorption spcdrum of the hydraled salt 
will be seen at i of Fig. 19, being indistinguish- 
able from that of the ammonio-salt. The spectrum 
of the anhydrate is more difficult to observe, but 
by using the substance in powder with a little 
oil between slips of glass we can make out 
bands whose centres are at 937, loi o, iii'y, 
and 124-4 respeiaively, and which are thereiofe 
quite unlike those of the normal salt. 
Ruhidia- Uranic Sulphate, UaOjSOj+RbOSPjH. 
+ 2HO. — The preparation of this salt we batw 
already described, and we will therefore pass at 
once to its fluorescent spectrum. In this the 
bands are much blended or rounded, and axe 
decidedly lower than the corresponding ones of 
the potassium salt. Their brightest parts are 
located as follows :— 

Flturnttnt Sptttra eif RahUh-UrtmU Snl^lutU. 

ti 9. $. i. }. c. 7. a. 
34-0 41-6 49'a 57«6 »y 76'0 Byt 94*8 

This substance loses 2 atoms of water if it is 
dried at 100' C, but its fluorescent speArum 
is not changed as regards the position of its 
bands; the brightness of its fluorescence !•> 
however, reduced. An exposure to ft yet 
higher temperature fiSo'^ C.) eanses a 
slight loss of weight (0-6 of i per cent], and 
yet further reduces its fluorescence with< 
out other elTcA. The absorption speAntm 
of the normal salt will be fotrad at 4 «f 
Fig. 19. 

SoJio-Uranic Sulphate, UjOjSOj + NaOSOj+jHO.— 
This salt presented more difiicultics at the outset than any 
other, and, as niiaht be expe^ed, has yielded some very 
curious results. Thus a certain specimen was observed 
to yield the peculiar speamm shown at a of Pig. 22. while 
the Teat of the crop ofcmlals in another bottle from which 
it had been taken showed nothing ofthe sort. A prolonged 
study of this body has evolved the following fads, and his 
shown that many more await further investigation : — This 
salt in ils normal state, containing 5 atoms of combined 
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water yields the ipcifkrum sliown at i of Fig. iq, which is 
of the normal type. A portion of this water is, however, 
lost with prcac case, occasioning the formation, undL-r 
ordinary conditions, of oiixtureHoi several hydrates, bome 
of these we have been unable to isolate and determine, 
bet we have found that, by gradually drying at a tempera- 
ture of 150° C, we obtain a monohydrate whose speiflrum 
is that shown at 3 of Fig. ig. If the lalt in a damp state 
is placed suddenly in the oveo at 150* C, it will lose 
almost all its water, and give a speArum sensibly con- 
tinuous; io this condition it may be dried at 200 C. 
without suffering any change. When heated to 250* (o 
agol* the salt loses all Itt water, and then acqviies a spec- 
tmm such as ia ahown at 4 of Fie. 19, in which each band 
lodka like a prisnatie eolttmn. Under wioua conditlona, 
which we have not yet baen able to deteimina with 
«eruiBty, intermediate amonnta of water are loat, and 
mixiafM of other hydrates are prodoced, in which, no 
doaibl* aalta with 3. 3, or 4 atoma of waMr are involved. 
Thcie* once formed, wiU« like the corresponding hydrates 
of aianie sulphate, maintain themselves >n the presence of 
dcaiccatiag treatment, which would deprive the normal 
salt of moch more water. The absorption spedrum of the 
normal salt is shown at 5 of 19. It U, perhaps, 
unnecessary to state that the peculiar speArum shown at 2 
of Fig. 22 is believed to be pn J j .t 1 ";;y three or more over- 
lapping spc^lra belonging to as niany minplcd hydrates. 

Thallio- Uninic Sii (.-, U ^ O , S O3 + T i O , SO / - 3 H O . - 
This substance has a very f.T.nt fluorescence. Bands can 
be made out at gi ^j?), 35 6, and 76 o ; below the fust of 
these three secmii to be a laint continuous spectrum. This 
salt loses 3HO and all its fluorescence by drying at 100'^ C. 
Its absorption spedrum is shown at 6 of Fig. 19. 
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Csw a eks te d by J. W.MALLBT, 
Pnlissor sf Oeewal and Applied Cbcodistfy la ths Uaivmitr. 

(l). On tkt Btst yfvtl< 0/ Converting Calcium Oxalate into 
Ctirtonai* in tJu ctturu 0/ AfuU/tUat Work. By Mr. 
J. R. McD. Ikbv, of New Orleans, Lounlana. 
CaMIOlt precipitated as oxalate it sometimes weighed as 
tadi aftar drying at 100* C, is sometimes converted into 
cailMnale by heating to a carefully regulated temperature 
luat short of redness, sometimes converted into lime by 
aeatingto bright redness or beyond, and sometimes piven 
the form of sulphate by treatment with sulphuric acid or 
ammonium sulphate. 

Of these four modes of procedure, although accurate 
results can be obtained by any one of them.* the second 
Is, on several grounds, to be preferred for cenera! use. 

If the oxalate itielf be weighed, an unbiirnt filler, pre- 
viously tared when dried at 100' C, has to be weighed 
with it, and the errors which may be allowed to arise from 
.•ygroscopic moisture afTcding this filter at either of its 
weighinRR, and the lube or watch-Klastes usrd (o contain 
it are more likely to influence the result to a serious extent 
than those from similar causes when but the ash of a 
filter and a small crucible are concerned. 

The conversion into caustic lime requires a very sttong 
heat, generally obtained by means of a blast lamp, the 
blowing being kept up for some time. The last traces of 
carbon dioxide are driven off with difficulty, and the 
platinum crucible is liable to alter slightly in weight, 
while the risk of mechanical loss from the blast, and the 
great rea diness with which moisture is taken up from the 

• Se* paper by A«(.SpveliajrinPnscaitn!'s<7Mr«rkr./.AM; Chca.' 
»j»hrg- J htft. ». ii},ami Mtaarla apoa saaetqr PnseaiM in tame 
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atmosphere by the lime during cooIlBg and weighHl|,aK 

not to be alto;;cther overlooked. 

I'lie aci 1 fumes given off during the conversion ioto 
sulpl.atL- and final evaporation ate annoying, and tbe 
l.pa.ing is tedious and requitea very caierul watcfcng is 

prevent los%. 

Pure calcium carbonate is undoubtedly the most stabic 
and desirable form in which to obtain the final product 
for weighing;, and if at OBOO obtained by carefully managed 
beating of the oxalate, as may be accomplished in well* 
trained hands,* leaves nothing to be desired; but if tbe 
temperature be allowed to rise a little too high, and a 
little caustic lime be formed, the necessary evaporation 
with solution of ammonium carbonate is tedions aad 
troublesome, and cannot be hastened without ahnoit' 
certain loss from spirting, hloieoveri while a veiy snMll 

Juantity of lima CAR that easily be restoied to the can. 
itioBCM aurfMiiatie»if any eonaiderable amount of material 
have to be dealt with the volatening and evaporation wiD 
oftea aaad to ha lapaaiad «Mf« tbaa once before the «ei^ 
beconea eonttanl. The objeft in heating is, therelbie, la 
so regulate the temperature as to ensute the complM 
destrodion of all oxalate, and to avoid altogether tie 
decomposition of the carbonate. The statement of tbe 
writers on analytical chemistry, that the proper lerajKta- 
ture is represented by very low redness, or shmiM be j ;-! 
short of redness, is wanting in precision. W'crlvm^ a; 
ni^'ht or in the daytime, by bright iunhf^ht or on a dirk, 
cloudy afternoon, one's estimates of barely v:s:b!f rtdnw 
will represent by no means a small range of temperature, 
and it needs a good deal of personal supervi«ion to teach 
a new laboratory student ex.iiftly how to proceed, so as to 
obtain at once, without the delays above reierted to, a 
result so often called for aa an accmate deleiminatiOB of 
calcium. 

In order to simplify and give greater precision t:; (i f 
details of the process, it was suggested to Mr. Itby togtt 
some belter measure of the temperature really required, 
and to find, if possible, some empirical rule for its ready 
prododion and regulation. 

Not having at command one of Siemens's eledcic 
resistance pyrometers, it was attempted to estimate the 
temperature needed for the decompoeition of the oialats 
by compaiiaon with the melting-pointa of aonw of tbe 
metaia. 

Calcium oxalate (specially prepared and found to be 
quite pure, and fully dried at lOO* C.) heated to the 
melting.peint of lead for a abort time, was fouBd, ea 

coolirv^, to have begun to decompose, but the extent of 
the change was quita amalL At just the melting-point of 
zinc the weight could easily be induced to within one or 
two per cent of the theofeti«ii amount, but seversl bouir 
exBosuie to this temperature scarcely produced complcis 
reduAien to carbonate. Several metallic alloys were 
tried, in order to get from someone of them a barely-fuied 
bath of the proper temperature, but they all gave too moch 
trouble from surface oxidation and the tendency to sep** 
rate into a more and a less fusible portion. Finally, it 
being asccitained that a licat but very lutle bi-yond the 
meiti ng-j'oi nt of pure 7inc was requited, the following 
arranf^emenl was fo-iild jir.^Aicaily successful. 

A solid cylinder of cas(>iron, smoothly turr.eJ, 53 mM- 
high and 66 m.m. in diameter, had a cylindrical hole of 
40 m.m. deep and 40 m.m. diam., drilled into (he up]>rr 
end, thus producinr; a si rt of crucible with walls and 
bottom 13 m.m. thick. ■\ turned disc of cast-iron, 5Sm. ta- 
in diami tcr .md G , 111. ni. thitk, with a little knob in the 
middle c f the upper s.irf.ice to serve as a handle, fcrmed s 
co\cr; and in the upper surface of this cover, two hcwi- 
spherical cavities, each 10 m.m. in diameter, were drilled 
at opposite sides, the centre of e.ich 15 m.m. distant frosi 
the edge. Round the outside of the cylinder a litll* 
groove was turned, which enabled' the whole to bs Sip* 
ported over a lamp by a stout iron wire triangle. 

• Kresenios, in his excellent "Anlcitung rur Quani. Clietii. *«*!■.' 
5 s. SOI, has given minats direaions as to th* «Hsils, 
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TIm figure shows this thick walled crucible and cover in 
vertical se^lion. The total weight was about 1050 grms. 

In the little cavities yet a) bits of metallic zinc of about 
a Rramme each were placed, a piece of porcelain, such as 
a small crucible cover, was placed in the bottom of the 
Cast-iron vessel, and upon this a platintim or porcelain 
crucible (the latter being found to answer best, on account 
of its inferior conducing power) containiog the calcium 
oxalate to be heated. Gas from a Bunicn bomer with 
tube of 9 m.m. diameter was used as the source of heat, 
and the position of the burner was %o regulated that, 
when tb* ttopcocli was fully opened, the ftune played 




A 

owT the bottom of the cast-iron block and about one- 
fOQlth up Um ooUido «U round. With quantities of 
1 to >*5 grat. of oxalate, the full flame of the lamp was 
tamed on at once, the mass of iron in the block ensuring 
■ttfficiently gradual heating, and it was then only necessary 
to notice when tkt bits ^ Mine ui Uu cavities of the iron 
Mwr kad fully fiuUtdi tbe deeompoeitioii wm then com- 
plete. Tliit took aboat tUttjr miRuteei but during that 
time no attention on ibe part of tbe operator waa needed. 
The cakkm carbonate left in the crociUe waa quite ftee 
fioB cauatie Hoie. Tbe fiilfowing ate two ezamplea of ibe 
ftaolta:— 

Calcium 



; gradually and to keep up the heat longer, about three 
I quarters of an hour being required, while, lor quantities of 
' 3 f;ritis , an hour was necessary. 

i In the course of acfiual analysis, the oxalate being upon 
! a filter, as much as possible of the substance should be 
I detached from the paper and treated a* above described, 
while the filter itself is burnt upon the lid of the platinum 
or porcelain crucible, the minute residue left treated with 
one or two drops only of strong solution of ammonium 
carbonate, which small quantity can be dried up quite 
quickly and easily on a water-bath or gently heated aand* 
bath, and the cover then introduced into tbe east^nia 
cylinder along with the cmciUe ; the two to bo taken oat, 
cooled, and weighed together. 

{2]. Analysis of Airtcamite from AuslruUa, Bj Mr. J. A. 
Cabell, of Richmond, Virgiala. 

In Dana'a MIoerakgy," stb edition, p. i», tbe 
formula UMlgaed to ataeamite is— 

3CuH-l-CuClH 

(old atomic weights of copper and oxygen), or 3 molecules 
of cupric oxide, i of ciipric cliloride, and 4 of water, the 
author remarking that one or two analyses ^ive one-half 
more water. Kammelsberg (" Handb. d. Mincralchcm.," 
9. 191) makes three varieties of the mineral, each con- 
taining 3 molecules of cupric oxide and i of the chloride, 
but therewith 3, 4}, and 6 molecules of water respciflively. 

In view of this ditcrepancy of results as to the amount 
of water, and there seeming to be no recorded analysis of 
Australian ataeamite, a portion of a very fine, well- 
crystallised specimen, of rich dark green colour, from 
South Australia, was placed in the hands of Mr. Cabell 
for analysis. Sp. gr. of mineral -i4-3X4. Tbe following 
were the results. negleAing traces of ineolable ailiceotta 
residue, fenic ondde, and alumina : — 

Found. Calealated. 

Cupric oxide .. .. 56 64 55 85 

Copper 14-67 1487 

Chlorine .. •. 1O-44 16-63 

Water .* .. 1202 1265 



CsMsoi 



Om. 
1*0388 



Lime (derived Lime catea* 

from oialate) latrd directly 
j_4jjj,l-jl as cikuljlcd from 
from carbonate. oxalate. 
Grm. Grm. Percent. 
07x09 07115 3832 3836 

1-0792 10798 3S-3J 

It proved to be important that the decomposition of the 
greater portion of the oxalate should take place without 
the carbon monoxide gas given off taking fire, since the 
additional heat produced by its combustion through and 
00 the mass sufficed to burn a little of the carbonate into 
Gme, and the tendency to separation of carbon (rendering 
tbe ni8M dark in colour) was much greater when the gas 
took fire, while carbon once separated could not be well 
burnt oft again without increasing the heat too much. 
The efliefi of too rapid heating, attended with the burning 
off of carbon monoxide, is shown by the following results, 
obtained in experiments in which the maximum tempera- 
ture derived from the lamp wae no higher than in otbeia 
of entirely tatieiidory charaAer x~- 

Ptrcentagc of Lime obtained from OxslslS. 
Ft.ur.J. Calculated. 

3819 j 

Hence, when the oitalato amoanted to about a gma., it 
VHfeand better to tarn on tbe gaa to the lamp aooMwhat 



3836 



9977 



loo-oo 



The figures in the last column arc calculated from the 
Ibrmola— 

aCuHaOa+CoCIa, or Cua j^Qj^ 

which probably represents the compoiitioo of nomat 
ataeamite, wbUe the larger proportioaa of water louod in 
some of the recorded analyaaa nwy perbape be due to 

alteration. 

The water was determined dirtctly by Mr. Cabell, and 
the faAs carefully established that it had all been driven 
oflT and that no chlorine had been volatilised. 

I myself obtained some years ago, from a specimen of 
clean, sandy ataeamite from Chili (Rammelsberg, " Haadw. 
d. Cb. Th. d. Mineral.," 5 suppl., S. 57). 



Cupric oxide ■ 



55*94 
I4'a4 



ChK^ sfi 

Water V\_ 

Quart! 0*08 



I'll 



nunbcfi agreeing 



99-85 

well with the above leoulti. 



(3). Analysis of Bumonitf. 
Rock, Arkansas. 



By Mr. C. B. WAIT, of Little 



Choice fragmenta of beautifully cryatallised bournonite, 
from Herodsfoot' Ifliio, near Llekeard, In Con^, or 
■p. gr. 3*826, pntt on aoaljei*' 



Digitized by Google 



272 



Notes of Students' Work in the University of Virginia. \ 



Siilpluir a T9'359 

' Arvenic. .. 0*469 

Antimony .. .. 23-577 

Lead .. 41949 

Copper 13-368 

Inn « 0-679 

99-301 

cRdiag to the recogniKf d formula for tlie tpecica- 



the only noteworthy point being the replacement of a 
little of the antimony by araenic. This does not seem to 
have been before observed for bournonite, although so 
coin moo in other minerals containing the sulphides of 
time metals. The perfeAljr ciyaUlliaed condition of the 
•peeimen examined aegativet the iden of an edmiktan 
with tetrahedrite. 

(4), AtialytU ^ an Inn Shg ef Fine Blue Colour from 
Barrow Iron Workt, Laneathtrt (Euglatid). By Mr. 

J. R. McD. Irby. 

This sl.ig was very conipad, tenacious, and hard — 
declureJ by a lapiJary to be fully equal in hardness to the 
most rtfraClory ;Asper ; fr.ictuie sphnlcry and imperft-dtly 
conchoidal. Its colour w.-xs a retnarkably fine bhse, quite 
comparable with the darker varieties of Icifis Inziili, bo 
that a specimen cut in cnhcnhon made a hand&onic stone 
fur a fini;er ring. bp. gr. ^2 883. When reduced to an 
impalpable powder, it was completely decomposed by 
Strong hydrochloric acid, with loss of colour, evolution of 
hydrogen sulphide, and separation 0/ fiocculent silica. 
It was Mcenained that none of the sulphur present existed 
in exidiied Ibrai. Aoalyiie fnve— 

Quotient! on dividing 
by Moletular 



minutes with solution of caustic souu 120 per cent sodium 
hydratr I. 

After drying at ordinary temperature over tnlpbnric 
acid, from which no lDM<ri«l loM of Weight leeelted, 
analysts afforded — 

Silica > 93*46 

Alumina .* .» 0-37 

Lime * 0-74 

Ferric oxide 0-37 

Ferric chloride 0*15 

Water loit «t temp, above loo* C. 4-55 
Water loit a« 100* C o-ol 

The mineral is, therefore, opsi silica— fior^ or •illceoot 



Silica 46683 

Alamfna 

Ferrou"! oxide 
Manganous Oxid;. 

Lime 

Magnesia 
Sodium oxide 
Potassium oxide 

Stttpher . 



5769 

1-208 

1-062 
39168 

0-987 

0967 

2 o;.j 



Weiehtl. 

0-778 

0-056 
o'ooS 
0007 
0699 
0025 
0021 
0-010 
ONifis 



sintra. The trace of chloride of iron comet in quite 
natarally from its volcanic origin. The amount of water 
fetaihcd after drying at 100° C. agrees very closely with 
thereaaltaof Gottlieb's experiments (your*. ProA*. CAm. 
[3], vol. vi., 185-196) upon hydrated siiidc add attifically 
prepared by decomposition of silicon fluoride. 

(6). Axafysis 0/ " NovaeuUU^" or **Ouatkita Whtttimu,'' 
from Hot Springs, Arkamu. By Mr. C. B. Wait. 

A very pure, snowy white specimen -of this bcaatifbl 
material, which has been fairly described by Dr. D. D. 
Owen in his " Second Geological Report on the State 
of Arkansan, as " equal in whiteness, closeness of texture, 
and subdued wa>y lu^^tre, to the most compact forms and 
white varieties of Carrara marble,'' of bp. gr. 2 649, proved 
to consist of — 

Silica 99-635 (by diff.) 

Alumina .« <« .« 0-113 

Magnesia 0*087 

Sodium oxide .. *.. 0*165 

Pouuiun oxide . . . . trace 

Iron traeo 



99' 194 

The ratio of the oxygen in the bates to that in the silica 
iaahout6 : 10, the slag approximating to a simple mcta- 
silicate of calcinm. While the general compoiitioa is 
i)uite different from that of lapis latuU, the resemhlaace 
in colour and reaAion with hjdrochloric acid strongly 
inggett the probable presence of the aame or an analogous 
compound of anljdinr with the one to which the fine blue 
tint of that mjiwnilia generally eactihed. There ie enough 
of the alkaline metala preeeot to allow of the exialence of 
their aulphidest aceenling to the older view of the con- 
etituttoa of bdis taamli and ultramarine, and more than 
cnengh ainraiiuum for ita aolphide assumed fay Stein to be 
tlie canee of the colour.. 



(5). Analysis of a SilL-fi iis Crust OH the Surfact of Dieom- 
f'osini; Oh^idiaii from th* East Side of Hi. Caiiagna, 
Lif'iiri. By Mr. J. A. Cabell. 

A light grey obsidian, exposed to the adlion of heated 
sulphur dioxide, air, and vapour of water, had been decom- 
posed to the depth of 10 to 12 m.m., producing a white, 
opaque, porous mass, on the outside of iriih^ a delicate, 
warty, and vesicular crust of 5 to 10 in.ia. appeared, re- 
lemUing hyalite, auite colourleea, most of It traaaparent, 
eome portions slightly milky. 

Thia outside transparent crust was the subjeA of 
eMunination. 8p. gr. (in powder) -3-062. Dissolved to 1 
the extent of one^Urd ita wei(Eht by boiling for thiee \ 



100 000 

The eilica, or at any rate nearlv all of it, appears to be in 
the CfjrptO-crystalline, not in the amorphous or opaline 
form, as on boiling for three minutes with a 20 per cent 
solution of sodium hydrate but 1*63 per cent of the 
mineral waa diaaolved, and thirty aoinotea' boiling oa^ 
led to 3<s6 per cent bwg taken op. 

(7). Analysis of EUetric Calamine from Wyika ConUft 

Virgima, By Mr. J. R. McD. Ikby. 
Thie mineral waa from the lead of the late Mr. Devld 
Graban. on New IBvar» aboot 10 milee above the point 
where it ia eieeied bv the Atlantic, MiaaiaainJ, and Oalo 
Railway. It occurred in irregular maaaea, for the most 
part made up of contorted sheets 6 or 8 m.m. thick, 
botryoidal, and slightly stained by ferric oxide on the 
outer surface ; pure white and nearly opaque, with 
radiated structure within; hardness, a I''ti( iirr 5; 
sp. gr., 3*338 at 21" C. It slowly and in;; cr^n"' Iv tr ive 
up its water at 100* C. 

In powder, and moistened with water, it dissolve) 
easily in dilute hydrocliloric acid in the cold, ihp solution 
gelatinising on standing. With strong acid, it formed a 
jelly at once. Acetic acid also dissolved it in the cold. 

Aoalvsis gave, for the pure mineral previously dried 
over aalpbiinc add at ofdinaiy temperature— 

C^ItuUfr ! tor 



Silica 23*949 

Zinc oxide Cj SSj 

Water 8133 



2n^iO, ^ 11,0. 

25 00 
67 50 



lOOOO 



9996s 

Hence a calamine nnosually free from traces of foreign 



subat4ncea,bttt with a very alight 
water. 

Vaivrrsity of Virpoia, 
Sejrt. It, 187J. 



of xiac oxide and 
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ON THE ENERGIES OF THE IMPONDERABLES, 
WITH BSraeiAI. UPEXIMCB TO THB 

HBASUREllBNT AND UTILISATION OF THEM.* 

By the Rev. ARTHUR RICG, MJl. 
(Cratiiiticd from page 236), 

Tti-rGKArHV seems at present to have taken the most 
important position in the manifestation of the energy of 
elc^lficit)-. 'lelegrapln^ts therefore naturally consider 
how they can nic.siirt; the energy with which they deal. 
If there arc nny connected with telegraphy present, 
perhaps they w ill remember that this is not a letiure on 
the present advanccil stale of telegraphy, nor on modern 
instruments ; it is simply an attempt to make as clear to a 
general audience as is in the leAunr's pQwer the principles 
which govern the uses and measurements of de^icity 
in relation to telegraphy. To enter into details in refer- 
ence to those laws which the eleArician and mathematician 
have been enaUed to propound, would be not only very 
injudicious, but very unsatisfadtory. A •keUb of the 
broad principles on which they U9 folUld«d» Ud an 
iUustrmtion of the application 01 them, mnr prave nore 
Qtefii) tbaa an at tem pt to show how dfilMM ofiiMMnninen t 
have been accomplished. 

The first quettfon that presenta itidf b wbat may be 
ealkd the meatore of rewstaace. It wat tooo observed 
Ibat dcAricity paasel abmg ccrtl^n metal wires more 
fmAj than Otber matal wires of the same size and length. 
The obaemlion admitted of a very important utilisation. 
For example, suppose the wire now stretched from one 
end to tho other of this room was one mile in length, 
and that the little apparatus with which electricity is 
being produced at this end could produce a certain result 
at the other end. Now, let us take another metallic wire 
of the same length, and suppose ll-.e result produced in 
this case is much less thsn in the first. It will be admitted, 
without any deta;led experiment, that by shortening ar;ain 
anil again, the second wire 



I'hy^^c^ll Scienci" at Cambrirtj^**, Mr. Balfour Stewart, of 
Kew O J^erv.iiuiy, »i)W' .it .MaiiclicMer, and M:. 1-leeniing 
Jenk:n, now i'rwicfiKor of LiijjinriTinj; m liie I'mver.sity 
of ICilinb\4rgh. Their experiments were earned on in 
King's College, and the scbeine now to be very briefly 
described ia Ibund in tbeiaport of tbo Briiisb Aaaociation 
for 18G3. 

It may here be remarked that perhaps there have been 
no ledlures ever given in this room of a more important 
and scientific character than a course of Cantor lutlUM 
on eledlricity by Mr. Fleeming Jenkin. This course 
commenced in January, 1866, and will be found reported 
to tbtVoumals published between the 2nd February and 
and mrcb, 1866 (inclusive). It is well to make further 
•tatoneat, that tboso leaurea bave frequently been 
appealod to by writers 00 ek aiiclt y wfao fcgwded tbe piho' 
nomena tbereoT in the ligbt of aa accntato aeicnco.* 
The queition, th«n, is. bow aio we to tneaatire (a vdoeitf 
this reeietaoee ? How are we to convert thai wbkb ie 
resietanee In a wire into an eleAiical mcasufe of vdocttjr } 
[The leAurer here, by appaiatas and diagrams, IllostraMd 
the principle upon whkn this mode of measaremeot was 
based, and in so doing referred to the currents passing 
through the room as already described.] At Kew there 
is a record of these currents kept continuously night and 
day, and it is found that they are changinjf every minute. 
The nia'n objcd. then, of the committee of the British 
Association was to devise a plan by which they could 
ascertain the resistance that a given wire otTers measured 
by comparison with the velocity of these currents. You 
may remember that Katcr could not measure the law of 
gravity, owing to tlie fart that it was rapid in its adions, 
and l.e felt that he must have some means of causing that 
law to repeat itself. Kater adopted the pendulum, and 
recorded the number of times it oscillated in twenty-four 
hours, and thereby got at tbe law. If, instead of liaving 
a long wire and three others running along the bar, as in 
the apparatus before you, we had a ring of this kind, and 
caused that to revolve rapidly, say at the rate of 100 or 
200 or even 1000 revolutions in a minute, we still get the 



he second wire m.^y be reduced to a len-th I i,^., ^f the magnetic force in the same way as described, 
which pcrmiisUie phenomenon at the end of tlie first wire | similar to when the bar passed along the rods before you. 

I his causes the magnetic force to adt upon the needle. 



to be repeated at the end of the second. Now measure 
the second ; it is only one qu.irtcr of a tnile. Try a third 
and a fourth wire; perhaps they are respectively reduced 
to one-eighth and one tenth of a mile. Evidently there is 
some property in these wires which hinders, retains, or 
resists tbe progress of electricity. The property is 
called " resistance," and is available for very useful 
purposes. The British Association for the Advancement 
of Science were so COaeeJous of this that, in 1861 and 
x86a, there were grave considerations as to what steps 
thovld be taken In order to assign a value to this resist- 
ance. You have seen how the quantity of eleAricity 
may bo measured, but then that measured quantity had 
not to convey itself to a distance. It quietlyi as it were, 
stayed at home and woriied. When telopaphy entered 
then ekdricity bad to travel to or aft at a oiMaact. This 
aMte of aCGrira rendered it very fcainble to determine 
" resistanGe,** from what is called first prindples, that is 
to say, to deal onfy with tbe tbteo linits of meaeurement, 
mass, space, and time. It was needful, by some means 
or other, to get this resistance into the form of mass, 
space, and time. It was considered that if we could 
regard it as velocity we thereby involved both space and 
time, because velocity is measured by space and lime. 
If one runs a mile in an liour, then it is only needful to 
divide one mile by sixty minutes, and the sj^ace run in 
one minute is known. That would be the me.tsure, 
assuming the minute to be tiic unit of time. Tl;e JJritish 
Association appointed a committee. 'I'he chief gentlemen 
concerned in the committee, and who had the designing of 
a mode of grappling with one of the most critical tasks of 
scItAice. were Mr. Clerk Maxwell, now Professor of 



• The 



LsAeits, delimited bciMS the aadcty ef Alts. 



and in reality, in the experiments which determined what 
IS called **Uie British Association unit of resistance," 
these cnnente adcd opon a very small needle carefully 
suspended, so tbat they were enabled to estimate the 
resistance of thte wite in an absolate measnre of spaeo 
and time. Tbat led to the adoption of what is called tbe 
" obm," or Britiib AesoeiaUon*! aalt of ehtarical resist- 
ance.** This term *■ ohm ** is a name in compliment 
to one who suggested an important relationship among 
the elements of current, force, and resistance. Indeed, 
that table of eleArical measurements which may some 
day be placed in books of arithmetic, with corresponding 
tables of weights, measures, and money, will be found to 
contain the names of mct» who have investigated special 
departments of eledrical science, sncb, fat example, aa 
Ohms, Facade, Volts, Webers, &c. 

In this little glass cylinder there is a coiled length 
of German silver wire, German silver being u«ed because 
it possesses preat resistance to electrical currents, and 
that resistance does not change much with change of 
temperature. This coil constitutes what is called half a 
firitish Association unit, which becomes the measure of 
elei:"frical work, just .is the standard pound becomes the 
measure for weight, or the foot is the standard measure 
for length, lieing possessed of this measure, we have 
all that is needful for the measurement of resistance, and 



* Since the commencement of ths publication «( thU courtc of 
Cititur leOures, a volume hti been issued, entitled " CIcAricity end 
Miij^ni-ti'.m,*' bv ricemintr jep^tin, publi^hi- l by l onftmant and Co., 
piice 1:, I J. In llii:, v: ,um- the »utlr r liaa ttciittd the lobjcft in ■ 
novel «nd a (irsctical manner, very diticreni, indeed, from ordtnarj 
t(at-bMkaoa«la<ltiieisy. It wMJi* hnd <» fmm,mMmr tl 
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therefore for measuring eledlrical work connciftcd with 
telegrapliy.' 

To show the way ir> which a know)c(i;:e of this mcas'.jrp- 
menC can be utiliLicd, rallier than ta enter upon these 
investigations by which it wn^ obtained, sci'mcd lilvtly to 
win so much more attention and intciest tliat tlic^c 
arrangements before you are for this purpose. The 
intention is to show how electricians determine the 
distance at which a deep sea cable is broken, so that they 
can tell how far the fradure is from the shore. Let it be 
understood that it is the illiislxation of A principle, aod 
not the nature and modes of dealing with oiflerent Iciodt 
of " faults," that are to be our concern. 

There is a wire, which may represent a cable, round the 
room. In this box there is placed a number of " ohms " 
airnag^d in thno ants of nine each, so that by moving 
Ibeao pcfa a cnmnt of cladridly can be ouiied to pass 
throvgb titbtr one or more of Ihani. Aasvming each 
«< ohm Ja the first set to repment one resistance, each 
ia the second aet teD,andcacb in tbe third let one bundred, 
tbe consequence is that, if a cnrrent of ele^ricity passes 
through all, it would meet with a resistance of 999. If it 
passed through one of the first set, it would only be one 
resistance ; so that, with the moving of these brass pegs, 
there is the power of bringing in any nvimhcr of ohms 
required. This flat board, about j ft. G ins. Ion;:, with a 
German silver wire and broad bands of copper divided at 
intervaU, but capable of being put into eledlrical connection 
by the insertion of pieces of metal, constitutes what may 
be called the beam of cledrical scales. Resistance, 
however, is to be mcasorcd instead of weight. Along a 
wire at the back, tleCUicity can pass, and, when connected 
with the galvanometer, the speck of that instrument serves 
the same purpose as the pointer of .t pair of scales. If the 
galvanometer speck pcinls to nothing, we .-.ssumc that 
there is equilibrium between the re&iKtances at each end 
of the scale beam. If I pi:t qqg " ohms" in what we may 
call one scale, and other resistances into the other scale, 
or that which we may consider as such, then, if the current 
of eledticity, arranged as provided, can pass one of these 
groups of resistances more freeljr than the other, the speck 
of light will be moved. This is the same as though one 
end of a scale beam were " kicked up." Therefore, 
resistances, which in this case aft the part of weights on 
Ofdinaiy aealea, moat be taben oat or added as nay be 
required. 

This wire ronning partially round the room represents 
• cable. The two ends of thia cable aie in my band. 
Let tts anono that we want to measure the reawtance 
tbe caUe opposaa to the energy of eleAric^, and to 
ascertain tbe valoe of Its opposing power. Here is what 
is usually called a battoy, consisting simply of a little 
salt and water, in a very small tumbler glass. " Battery " 
la a very misleading name in these days. This, with all 
its belongings, is really not worth sixpence, and it cer- 
tainly seems a piece of pedantic magouoquenee to call it 
a "battery." 

The wires from this battery are so arranged that the 
current may divide itself between the cable that ia round 
the room and this box of "ohms." 

It may perhaps make the illustration more intelligible 
to those who have not famili.^riscd themselves v ith terms 
of eleflrical science if for a while this current be regarded 
as consisting of passengers. Let it be represented by 
100 passengers retting out from this battery, and having 
the choice of two routes, VIZ., ooc by tbe caUc, and one 

by this box of ohm?. 

If the two routes arc equally free, i.e., offer equal 
resistances, then fifty of these passengers will pass by one 
way and fifty by the Other. Suppose that the resistance 
of one route (say the cable) is greater than that by tbe 
other route. Then that other route, or tbe way tfamogh 

• Thoie who lire ditpoted to give the thoij(!ht tnd applicdion 
rtquittte lor a clear Mmpreheuion of tbeu principles of eleArieal 

llmnpagaiir 



B lor a clear Mmpreheuion of these principles of 
Mmt awy rafer M dMMton is. and ii.,«aMBdia( Im 
t«}, in JeoUniB BedhMqraad Ifagnctlsai.^ 



the box of ohms, vkill be available for sonit of iiit.s.c pas- 
sengers wSio eiiinot readily pas-s by tlic cable. Here is a 
wire conncClin;; these two ronlt s ; iinirtd the large letter 
A m.iy convey a (len."" ulca of tl.c pl.in. Co.".-.ui r \s ijat is 
hkely to happeti if iifly of tlit^e elcitiical p.isvci;i^rr'5 >el 
off from the top of the A down tlic thick stn ki-, and lifty 
down the thin stroke. We may say that those parsing 
down the thin line cannot pass so freely as those down 
the thick one. Hence, finding the course down the thick 
line clear, some of these delayed passengers by the thin 
line may avail themselves of this cross-wire bridge, viz., 
the stroke in the A, and go to the place appointed for 
them by passing down the thick stroke. In this homely 
illustration the thin stroke is the cable — the thick attoke 
is the box of ohms. Clearly by moving these bratS pega, 
the resistance in the box of ohms is increased ; (hat il, 
the thick stroke of the A ia made more nearly the eame aa 
the thin stroke. Now Hitrodoce into thia croii-wa^— this 
bye-path, as it were— the g^vaiiometer. Then if any 
elearical passenger avail mmsdf of thia bye-road, the 
bright speck of light wfll teH tb* tale, and by noticing 
whether the speck moves to the right or left, the dire^oo 
in which the passenger travelled is known, and therefore 
the eleArical pathway which offers the greatest resistance 
IS also known. By moving the pejjs in the box of ohn-.<, 
an equality of resistance may he established, and then 
passengers will not pass along the bye-way through the 
j^alvanometer ; therefore the speck of light will tlOt 
move. 

Nor is this indication of an elefirical tr.^veller the only 
use which may be made of the paU anf'meier si eck. You 
are aware that the extent of dcviat on of th.s needle is 
the measure of the cjuantity of clcvtricity in transit; 
therefore the exirnt of devi.ition tells ti c number of pas- 
sen^jers ; in fa:l, the g.'d vanonieter l;iLc.nies an clc(flrical 
tell tale turnstae for counting the number passing tbroogb, 
and so Indicating or measuring the diBbrence in reaistaoce 
between the two courses. 

Let us leave this figurative mode of expression. In 
the experiment before you the p ej^s in the box of ohms 
read 505 ; the speck of light is stt .icy ; therefore we know 
that the entire length of cable, of which tlie two ends are 
here, also offers a resistance of 505. Before this cable 
was laid a comparison with ttiese ohms had been insii* 
tutcd, and it was found (say) that one mile of the cable 
ofbred a resistance to the passage of eleAricity equal to 
one ohm, therefore there are 505 miles of cable, because 
there are 505 ohms. 

Now let OS bieakthc cable by cutting the wire. There 1 
one end has fallen to the bottom of this large pan of salt 
and water. This pan must, for the present, be looked 
upon as an Atlantic Ocean, one end of the cable is at the 
bottom of it, and we wish to know how far from the end 
in my hand the separation has taken place. To compen- 
sate for the portion of the cable hitherto used, but now 
detached, the earth is available ; this sheet of copper, in 
and on ihc shore of our Atlantic Ocean, is buned. 
Soldered to the copper ia a wire, of which iht end ia ia 

my hand. 

There arc therefore in my hands the ends of (wo wires; 
one, that of the broken cable — the other, that connected 
s'. ith the buried sheet of copper. Let us deal with them 
as we did with the complete cable. [After various trials 
the pe!;^ in the box of ohms were so arranged that the 
j speck of trie f,''"i'\''iriornt tcr was steady. T The speck is 
, n'r.v steady, .nnd the pegs read 350. This means that 
there are 350 miles of cable, or its tquivaicnt. Now, the 
cable and the earth are tlie only elements on the one 
side ; and since the earth is as a large reservoir of elec- 
tricity it offers no appreciable resistance; hence the only 
resistance is that of the broken cable. The length of thia 
is pointed out as 350 miles ; this, therefore, ia the dialaBcc 
of the fraAure from the shore. 

It is, perhaps, superfluous to state that many circaai* 
Stances arise diifefing from ilioae described, and many 
preeautioaa have to be taken to which no allnaion haa 
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been made. If, however, the general principies be made 
clear, that is accomplished which was intended to be done, 
and those who are desirous of further iDfonnation may 
consult the higher class of books which Ucat ea praAtcal 
teiegnipfay. Itmiwbe of some interest to let you see how 
ddiCkte snd perfea a test even this loaded galvanometer 
■peek it. One or two illustratioDt will show bow elec- 
trical ramau are act in aAion wlwnw««i« «l Iftiat aware 
of tkem. 

Hen it a tmall piaee of uae» Itka the Uade of a pen- 
knife, attached to one «o4 of a wife pattliif nnaA the 
gtlvaaonetcr, and here it a piece of copper attached to 

toe other end. The zinc is now pushed into thi« apple. 
Observe, the speck moves so soon as the copper enters 
, the apple. Repeat the experiment with a potato ; the 
same phenomenon takes rl>c«- The potato forms a very 
good battery. There is anotlier mode that is really more 
exir,-ioriiina:y still. If llic y lilvanomeier were sensitive, it 
is no fidjon to s.iy you cm .^L'nd 3 kiss .TCross the Atlantic. 
Here are two litUe bits of ;^nc and copper aitachcd to the 
chins and cable combined as one length, and the galvano- 
meter is now in circuit wah them. If 1 kiss these two 
ends, the speck moves. Therefore, that mysterious sonie- 
Ibinfj which is ca!!c<1 c1e<f\rici!y, and which has its origin 
at the lip<<. has exerted energy sufficient to move the 
needle ; indeed, sufficient to travel by the cable from one 
side of the Atlantic to the other, aad move a needle when 
it arrives there. 

Again, here is a small beef-steak and a knife and fork. 
These latter are connedted by two thin copper wires with 
the galvanometer. One wire is attached to the blade of 
the knife, and the other to the prong of the silver fork ; by 
watching the tpeck, you see that even one inouthful of 
meat cannot be cut without causing a current of ele^ricity 
quite sufEcient to mantfeit itself on the other tide of the 
Atlantic. 

Tbut, tnnovnded byever-adive phenomena, whidi seem 
to have ctcaped the notice of men until the pretent a(e« 
he would indeed be more bold than prudent who ventures 
to tpeak confidently of what may or may not be done by 
one or other of the energies of the imponderable*. How 
novel and delicate are the instruments employed, how accu' 
rate are the measurements obtained, and how marvetlous 
are the uses to which clciflricity has been applied ; yet 
these arc not consequences of a blind rule-of-thumb 
fnllo'.vitif; of that \\h:ch li.is been long known. Patient 
rcsL-aruli, pers'-verini; l.ibour, ami much thought have not 
only " pi:t a ^irJlc round the earth," but they promise fair 
to enter upon .%nd possess eledrical territories of vast 
extent and luxtui.iiit •social fertility. W hen will the people 
of England recognise this ? Echo answersi " When 1 " 
(TobccaotfaiesiJ 



CORRESPONDENCE. 

PUBLIC ANALYSTS. 

To the FilUor pf ih, Chem'ual X. tvs. 

Sib, — I should like to ask chemists whether they think 
that the remuneration given to Public Analysts is 
sufficient in most cases, either to induce men of ability 
to undertake the duties, or to induce young men at college 
to study that branch of chemistry with a view of filling 
the post of Public Anal^-st. My opinion is that it is not ; 
the fees and salaries paid, either or bath) as the case may 
b«, .ire miserably low in the Catreme; and no man could 
undertake the duties who has not other means of making 
a comfortable living, and such being the case it is evident 



that he can give but a small portion of his time to the 
dtttiet conneoed with bit office. Hoping to hear the 
•piniga* ofeoate eiperienced chemittir-I Mn, &c., 

P. S. G. 



ALUM IN BRBAD. 

To the Editor of Ifu ChtmL-al News. 

Sir, — In an editorial postscript to a letter in the Chkmical 
News, vol. xxviii., p. 262, you promise an article on the 
deteftion of alum in bread. As in the letter to which 
your note is appended reference is inadi* to what is 
termed the " Shoreditch Case," i trust that you will not 
hastily assume the truth of the incorreAly-reported, and 
ex f>arii' statements which have been published of the 
proceedings at the Shoreditch Vettry with rcspeft to the 
anah'sis of bread. 

TUI the SeleA Committee baa reported on the allega- 
tions made against me, I may fairly assert that no proof 
has been as yet forthOMning that I have had any bread 
adulterated vnth alum seat to me far analytia from 
Shoreditch.— I am, JU., 

' Thb Sbouditch AxALvar. 

N«««aktarat,i873. 

rWe have also received a letter from Prof. Gardner on 
this sublet, which, however, arrived too late for publica- 
tion.] 

IRON IN TEA. 

To the Editor of tht Chemical News. 

Sir,— In the Chemical News, vol. xxviii., p. 259, there 
appeared .nn article by Mr. W. Mattieu Williams on •' Iron 
Filings in i ea,' and 3!< a public analyst who has devoted 
some attention to the tea question, I regret that I diflTer 
materially from Mr. Williams on tone points. 

It appears to me that your correspondent has formed 
bis opinion w holly from what he has read, and has not 
personally examined any of the ao-called " iron filing!'* 
from tea. I have come across several tpecimeot of tea 
conuining genuine iron filings, soluble In ottfic acid with 
effervescence (magnetic oxide it ecaNdy aolnhle in idtiic 
acid), aad in one inatance found real tumf$ of metal. 

Thiis it it • mistake to snppoie that the metal is always 
introduced MXUugs, and I am surprised that Mr. Williams, 
with bis ShemehT tncperience, should lay so much stress 
on the trouble of obtaining finely-divided iron. I have no 
doubt I could beg a hundredweight to-morrow. Still 
there is little doubt that in some instances th< ni .^^^netic 
matter has consisted of the native oxide, and I Jiavc at the 
present lime a tea under examinaliori which contains the 
iron in thi.s very form. Hut, remembering the refractory 
charaifler of native magnetite or h.-ematite, it seems very 
improbable that it would be appreciably acted on by a 
weak vegetable acid like tannic acid, though the hydrate 
formed by the rusting of introduced metal would readily 
reaft. 

But the difficulty of introducing iron filings or borings 
is considerably over-rated. If it pays to introduce from 
3 to t» per cent of quarts pebbles, as large as the V of the 
" \'oL." on the title-page of the Chemical News, and to 
roil them up in the interior of tea leaves, as seems to be 
the usual pra«!lice with low-class " capers," it would surely 
answer with iron, which has a higher specific gravity and 
possibly some chemical aiftion. We can understand the 
tea plant to become dusty, as our gooseberry and currant 
bushes do in England, but that 5 per cent of little ttonet 
could adhere to the leaves throughout the process of 
picking is incomprdicaaible. 

Mr. Williams appears to consider that an additioit of 
5 per cent of a substance not injurious to hnltb ought 
not to he considered an adulteration. But if a half-crown 
tea contain 5 per cent of ttonet, the puichaser pays i)d. 
for rubbish, and it certainly defrauded to that amount. 
In many butinettet the teller it content with 5 per cent 
profit. 

But the iron is not always present in the metallic state 
or in the condition of native oxide. In several instances 
I have found considerable quantities of soluble iron com- 
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potmdt, no doubt added u a "dye," as Mr. WUIiams Wtbber. R.B..(».c«m»«iin-rA— .g««^^ m^ ^|^ , p^i^ 



would piobablv call it. Now tlie popular judgment of 
the BttioiMlt of * tM bdng founded on the deptb of colour 
poMeeied bv tbe Infuaioo, the dfoft of the addition of 
■ulpbale of iron ia to f^vt Um tea • fiditious strength, and 
seema «■ unjuatifiable an addition aa that of cayenne to 

five a sulphuric acid to vinegar. In addition to this, the 
abitual drinking of strong chalybeate water is very iin- 
auitable to most constitutions. 

It is usual to credit the Chinese with the adulteration 
of tc.i, but T nm much im. lined to think that in aomc in> 
St.iiKes w (-■ !rliiH:ld lutik nearer home. 

Tiic adiliti'in of sulph.itc of iron to tea is an adultera- 
tion of so eminently sciciUiiic a charader that one is led 
to suspedt the " dyer " to have belonged to a nation more 
highly civilised and alive to tbe advantages of applied 
science than the " Heathen Chinee " it generally supposed 
to be. 

The difficulties which public analysts have had to con- 
tend with have been very ton.sidcr.iblc, owing to the want 
of definite and reliable processes for tlic dcteflion of cer- 
tain adulterations of tea, and the absence of sufficient data 
as to the composition of genuine teas. 

Mr. Wanklyn has given us valuable information as to 
the ash of tea, and I have myself obtained more exad 
determinations of the percentaj^e of tannin and theinc, 
and so, as the necessity arises, the other doubtful points 
will no doubt find a solution ; but during the attainment 
of analytical perfcdlion the want of more definite in- 
femation will prevent tbe deteAion of many caeea of 
adnlteration, and that give a diaboneet tea-dealer the 
advantage. 

It ia certainly much to be regretted that eo many of the 
analytu appointed under the new Aft are men to whom 
it would be naeleas to look for lidp in the elucidation of 
obscure ^nettioott and it teema that wc m.ay even have 
bungling in caset where a mistatce appeared impossible ; 
but I think if chemists will look back on t)ic work of the 
past year, they will find that the r"l'lic .nnalysis have 
given them valuable orij^inal infoiniali< n on many points, 
including milk, butter, and tea. — I am, &c., 

AiruD H. Allbm. 

Doroueh AiisWtts* Laboratory, 
SheOeld. 
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Imfroiftninl: in tht manu/tiflHrc c/ siilfhale of saJa ami iulf-hal' 
of folasta. JtmcB Harertavet, Widnn, Lancaiter, chemist, and 
ThamM Robinson, iron founder, of ttaaHHM place. February 12, 1873. 
—No. 680. This rtlates to the pra4«Alon of sulphites by our dire« 
nflion mrlhnd. (I)- Sulphatm »rc mijir J w ii h thr chl"! i ilci previous 
to the iT.-<^'. bcinn hrnlin intn piccts. (j.i. S. lutii.ri* ul ^.^lt^ (it copper, 
line, maiigsncBc. or clifomium, are added to the chlorides, prcfeiably 
Before the mass is dried, and brolcED ialo picCM. SleaiU or atmo- 
■pheric air is cmployrd to displace the gtttt cofltaiAcd Bmon&st the 
converted finished sulphate. 

imprcveniftils in Iht putificaltcn of syrup! ,ji;,f <w;,-.ir. Alc^an.kr 
Melvilie tlsrk, patent sscnl, JJ. Chancefv Lanr, Midd'lc»?». (A com- 
munication from Louis Joseph FtMiric Margveritle.ol Paris.) Febru 
sry M, 1873.— No. fiSi. The iavcntion reiatca:— (1). To the purifica- 
tion of synjps from beel-roct, cane, or rthcr stipar, bv the action of 
acids on the saccharine juices in a bcilinn Mate, either in a varuum or 
otherwise. (J). To the trtatment of saccharine juices for txtrafling 
cr)St»l'i»able sugar therefrom, preferably by the aid of sulphuric or 
hydrochloric acid, by boilinf; in a vacuum at a low temperature. 
(3). To the use of like means fur purif)ing molasses. (4), To im- 
prnvtnc tint, second, and third quality sugars by like means. 

Jmptoffuitnti tn Ike ccmfonlton of anifidal matbUt, ilonrs, ami 
ctmenit 0/ ttxty kind, tn makmi; Ihim firmtr, harJer, tin abiofbtnt, 
»ud more Mr to bear txfioiurt la air. waltr, and olhtr influtnctt, than 
hitknto, which impnvtmttth are afplu jNt to Ihr m.iki>v^ of faints, 
auda% 11 iu! Iilult/or lealker an I c:hrr iihe y i'i)!i s ■' .Samuel R.>w. 
iKKham, opera '.ive chemist, 24. Leiiihlnn Koad, Kentish Town, London, 
Slid Gcoree Kichardson, Chignal Hall, ChiRnal St. Jamrc, near 
CbclCBsford, Essex. February 14, 1873.— No. 614. The itM of albu- 
mcD in miaing with plul«r of paria or other Mibalaaeet, sad iu 
GoaculatioA bgr heat, or ty say other awaoa eapablc el cficAtef such 
eoagalalion. 

Ah imptorrJ melhoit i>f obtaining pkttOmUnc mtauirtv\f»li, niij 
af^araiuifi r lh.it putp.,uc. Major Francis Jflbn Boit.'>n, 21, l^roavccr 
Mansion*, WckimniMer, Middleics, aad Major Charles Kdmoad 



x«. i»7i.-No. 686. This iaveDtioa' luteals a' nclhod of aad'sm' 
raius for obtaininc photometric measurements in terms of tlt^inai 
ineuarcmcnt. A body, t fi* hu h the titifliiol conduiflinti or rtMiunce 
If altered bjr exp«»ure to light, is placed in an cleftncal circuit, is 
which circuit !■> also placed an electrometer or gaon of cletflrkll» 
Mitance. Lifihl is dircftcd on the body, and tbe Wue of tbltii|kl,« 
the transparency or density of any trMialuccat anhausc* Uin«k 
which the light IS p«isedl8lsitadl|ythcelM«aihedoafeBiiirir 
resistance Kauge. 

Imprcvtmtnli, i« baiting trood err other fibroui mattri«tfartktmm»- 
f^.lute i<f papir, and in the treatment cj the watte lyes, laiucs Mn* 
Severn Eneinccrins Works, Lydney. Gloucrstcr. Ftbniirr 
aiil^^— No. 695. This Provisional Specification i!c?i.nl c» the tie «< 
•n eihaillt pump to discharKc the air contained in tbe material, tti 
to replacing It with cau-iic tnlutior. Also the addition to MM IN 
of acetic acid to li rm a valuable inojua and solid residue. aSonr 
addition to spent lye of other acids, with a similar objr«. 

An imtrovtmtnt in th$ matntfactnre of eanitet, mat, its. irni (err 
(1*^ arttelet, together with a lamporapparatut for burHingntck aaiiei. 
Alexander Mefville Clark, patent agent, 53, Chancery Lane, Midtltm 
(A communication from \V. J. S. Graw'iM, Paris.) February i5, tin. 
—No. 70J. This invention relates to the application of naphthshot- 
(l). A» a lubstilute for sulphur, wax, resin, or other inaairuuble 
materials used for dipping or impreenating matches and lirtiiuhltrs. 
IJl. As an aJdiiiun tu the photphoriu paile in which the ends of vat 
and other niatthcs are dipped. 13I, To increase the inflaramsbilityd 
candles, tapers, links, and torches. (4I. For burning in larapi in ibt 
Uma Oi a Mllow caMle»pfevidcd with an independent wick aad do.bis 
afr ctirrent, the flame serving to melt the solid naphthaline to leti tit 
wick. 

An tmprcicd moJe .r pr c ;s of pteierving meat. EuKcoeUelft. 
.ind Felix NicniasCypricn Vuibcrt.bothofB«alogne-t)U-Mcr,Ft«w. 
February 26, iS73.-No. 710. This laweation relates to a stetlkd « 

process of preserving meat In btllk io its fresh, uncooked eosditiiML 

I he animal is killed by felling, and immeiiiatcly skinneii ani) tltiaeii. 
It is then i;U;cd over W ith a preparation ol sugar i:id a coW anil 
place,! in a case in n bed of fat. The cascis cxhauiitcd of air aoJ Ml- 
dcrcd up. 

Improiemenit in the manifadure of $ixe. Robert Kay WbiteheiA 
bleacher, Walmcrsley. near Buo'. Lancaster. Fcbtuiry 2J. t»?J. 
— No. 743. The object of my invention is to prevent rnitdcw in jiini, 
woven fabrics, and other fibrous substance* or matMtall, and it MO- 
sists in combining a certain ti 11 ntitj- nf miintsill oil Ul BitH MMtiWi 
oil posxessing similar antiseptic properties, with tha MsasNSS ■ 
other (ire, which is aprlied to the yarns, woven fabrics, OTOllHrtlSM 
subitances or matcn.ils fur the p j'rrf'sc of stifTeninc tkaiSr 

An improved arttficiat fuel. Thom.is Cadett, Iti " 

Fgbrwiry aS, 1873.— No. 7*1. Peat. turf, or boic la ,_ 

with tar, pitch, resin, asphaltura, or other resinous or bittrmboamb- 
itanee, or with oil. The peat or turf is first dried by eipnMirt orkf 
artificial heat, and ir. thin imracrscd id one or other of th- jl'.i r tils' 
ttances and submitted to pressure in moulds, 10 thoroegbly imprcinxM 
it wiih ih« lar er other ntetsacs sad espcsss aay snoMv. AiMr 
bebig again dried it is fit for «se. ' ' r» v 



NOTES AND QUERIES. 

Removiog Black Dye.— If any ofyourtobacribcrsceiiMgitM 
the best nod' ^Mst tssiy 10 ranrnw Ik* black 4ra ftool wonMd (kit 
has bees dyed blscl^ they woald confer a b*««r.—A. Z. 

Orchil.— I should be irriy glad if any of your cemsmdcolSMall 
fiivour us readers of tbe ChsmicaL New s wnh an aiticlcMttctsiSS- 
(afturc of orchil. I hsvs taken your valuable paper a looc linw sew, 
snd have never seen it mentioned. It is beccimmi; jn iropwual 
msnufaAore in Leeds, for io i860 there were only ihice wptks, sad 
now there arc right vtcrks, employing nearly aoo haadSi— A FOSB 
\V i>iiMNG Lad .Strioolinq for I.vroitMATtM. 

The Estimation of Sulphur in Pig-iron.— In the e irltnj!;i« 
the " i,imp:i- nnJ ready" method dctciibed by me in ili: Chm tat. 
News. Vol. xxviii., p. 1 do not perceive any claim to sbsuiitW 
oriicinalily; but thji it w^s worthy of note is pnwed by thcbA ttetH 
found place in the uilun 115 of the Chcmical Nsws. Penoo* saaf 
chemical procrsnv by tuli- .f-ihun-.b, ai t% Rrnrrally the case ianMUl- 
lurgical labtirjt. tir«. [-rnbably lo r.iA trtt the purity of iheir r«SBaHk 
(fom whence, doubiicss, arises the diicordance c f ifceir rtsoll*— 
Chsslbs U. fissas. 



MEETINGS FOR^THE WEEK. 

M0KD«r. Dsc. lit. - Ksn al, 4. Anni^cr^a^v, 

' Royal InsUtutiua, a. General Mcmhty «««•«»<• 

Mndteafct. 

— — London Institution, 4^ 
TcesiMV. and.— Civil F:rcinecrs 8. 

Ph. tnriapbic. 8. 

— AnihtopoWical Inat.18. 
^— Zoological, 8). 

— AnthtopuloKical.S. 

WaoaaspAV, jrd. So.;itiy < f Aitj^gL 

Mitrovcupiciil, 8. 

• Pharmaceutical, 8l ^ 

Thi ksiiav. 4th.— Chcmical. 8. 

FaioAV, jth.-(^«oios(sts^ Assotiaiiaii, t. 



Digitized by GooglQ 



CmmCAL Nswa,! 



Aclum of Hydrogen on Silver Nitrate. 



277 



SUPPLEMENT 

TO 

THE CHEMICAL NEWS. 

Vol. XXVIII. No. 731. 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Tkundi^t ttwmber so, 1873. 

Dr. Ooum, F.X.S.. Piesident, in the Chair. 

The names of the visitors having been announced, and 
the minutes of the previous meeting read and confirmed, 
Messrs. John Turner and G. Bulk FYaneis were formally 

admitted Fellows of the Society. 

The followinj^ n.innts witl- road for the first time — 
Messrs. Edward H. Davies, Sydney Trivick, John Smyth, 
M.A., Edmund Richard Southby, Edward Daniel Stone, 
John Sutherland, Carl Scborlemmer, F.{tS., and John 
Clemeot Smith. 

For the third time— John Dou^m, E9.1., who was 
baltotteii for and duly elcAcd. 

The first paper, <■ 0« tkt CatgUuiU 4 Expansion of 
Carbon DisuAhtde,'* by J. B. Hanwav, wm then read by the 
Secretary. It contains the results of a numcnras scrici; of 
determinations of the specific gravity of carbon disulphide 
at small differences of tem|>erature made in an apparatus 
of peculiar construdiion, so as to prevent evaporation, and 
to admit of the subsi-f;ucnt e.xp.ni'^ion of the liijuici wht-n 
adjiisied at low tL-nipciaturc!;. \V;iL-n tile apparatus was 
caidul.y liear.tfd, the disulphido could be heated in it 
considcr^Lty above its boiiiiig-point, thus affording a 
means of obtaining its specific gravity at comparatively 
high temperattii es. The temperature of the specific-gravity 
bulbs was I 11 [ by iinmL'r>iin^ them in water kept at 
a conffarit teiiiper.Hurc by a niujifitci form of Carmi< hael's 
appar I'.uH. Two tabic* of tlic calculated and cbscivi-d 
variatlun from o" to 6'i' C. m the vo!i;me nnd specific 
gravity of the disulphide, the Utttr reffrrtci tn w.iter at 4', 
nccompany the paper. From the resuit» the author con- 
Clvdes that carbon disulphide expands equally for each 
equal increment of temperature, the number denoting the 
coefficient of expansion being 0*001129. and that denoting 
the decrease 01 specific gravity 0*001461 for each degree 
Centigrade. 

The PjiBStDCN-T said the thanks of the Society were due 
to the author fur his communication, and also for the new 
form of •pectfic.fraviiy bottle he had introduced to their 
■otice. 

Dr. Mills ttnMitlked (bat, if the ooelScIent of expansion 
of carbon distalphide were the aame for a considerable 
range of temperature, it would diifer in that respeA from 
every known liquid, as their expansion was represented 
by a funaion of the third degree. The speaker bad had 
some experience in working with delicate thermometers, 
and wuuld like to ask how the temperature was deter- 
mined. It was well known that the zi-ro point of new 
instruments varied con&nier;«bly Ironi day to d.iy, sd that, 
alihough an accurate dctt-rminaiion mii^lit be iTiade with 
the corieftcd thernionuilcr to-day, at tin; t nd of a week 
ther»» mii;iu be a comparatively larj^e error if the same 
trirrct'im wi;re employed. In dctiTminationii i;ivin>5 such 
abnurnial and extf aordinaty resullfi,, he details of the 
thctniiinietric corrt-fl ions should be giVin. 

Pfofe!-sar O. C. 1 osT u potntert out f^at the author had 
Stated that the specific i'lavityof the liquid diminished by 
a constant number for each equal increme i of temperature ; 
now. if this were true, it was obvious that equal decrements 
at specific gravitj would not give equal iacrementa of 



volume, and It waa therefore impoai^Ua that die expanuon 
should he constant; there must be some error in the 
calcftlations. 

The SKcasTARY tiaid no details were given in the paper 
of the precautions taken in determining the tcmpi ratiire. 

A paper, "On the Action of Hvdro^^if on Silver ,\:!rai. . ' 
w,is then read by tlie author, Dt. Kl!Ss:.i.l. h'.R.S. He 
finds that lliorou^lily washed anil piirihed liydrogen c.liises 
a precipitate of mct.illic silver fioir. a solution of silver 
nitrjite, the precipitation occurrint; mtich more readily in 
saturated than in dilute sohitiuns. 'i lie {;as eir.plovx-d 
was usually procuted by the aaion of a saturated solution 
of copper sulphate on zinc, or by the adiion of water on a 
mixture of powdered zinc and tin ; after it had hern pas'^ed 
for about lialf an hai:r throufjh a satiir.-itcd solution of (lie 
silver salt, a dull f;rey;Oi deposit is produced, which is 
succeeded by a br:nht cr\stalline precipitate. This pre- 
cipitation it quite independent of the a<flion of light, but 
is increased by heat; a clear solution, through which 
hydrogen had been passed for a minute, became turbid, 
and gave a precipitate of silver when heated. Similar 
elTeifls were obtained when the solution wa« exposed to 
an atmosphere of hydrogen, instead of causing the gas to 
bubble through it. The author has conclusively proved 
that these phenomena are caused by the hydrogen dis* 
placing the silver In the silver nitrate, prodneioe hydfic 
nitrate, but a secondary reaAton also talws ^aee Between 
the nitric acid and the precipitated silver, resmlting ia the 
fecmation of ailver nitrite, and, as silver aithte is not 
decomposed by hydrogen, the end prodoA Ibnaed wonld 
be silver nitrite. Dilute solotlina f>f nttrtc acid have little 
or no adion on metallic silver, so that hydrogen pre- 
cipitates silver as readily in a solution containing 7 per 
cent of nitric acid as from an aqueous solution ; on the 
contrary, even very dilute nitric acid, if it contains a trace 
of ti;tioijs acid, rc'ailily dissolves the metal. Platinuni, 
pailadiium, and pold arc completely precipitated from their 
solution*' by hyi!ro>;en. Copper nil rate !s red uccdto nitrite, 
whilst n.erctiiii: nittnte deposits a basic nitrate. 

Dr. Oi)i.i.\G thanl.ect th.c author for the very complete 
manner in which he had investigated this subjeift of the 
precipitation of silver by hydrogen. 

Professor Nf askri vni-: said the experiments of Dr. 
Russell were pailicularly interesting to mincraloj^i.stp, and 
mij^ht throw sorr.c litrht on the relation between the 
ciictimstances under w!i:ch th.e stib?lance was precipitated 
and its crystaliinc form, as it was far easier to ascertain 
fads than to give sitisfadiory explanation of them ; for 
instance, why did sulphate of barium occur in a particular 
distriift crystallised in one set of forms, and in another 
distriA in another set of forms? In order to get some 
in»ight into this matter, the conditions of the formation of 
crystals roust be carefully observed. He had examined 
the crystals of SiWer, and found them to be odlahedta ; the 
filamentous form consisted of chains of oAahedra. 

Dr. C. R. A. Wrioht had listened to the paper with 
pnat interest; when endeavonriag to determine the 
<• jlj'hur in iron, by disaolviag it In adds, and pai>i>ing the 
evolved gas through mriotis metallic solotiona— sod, 
amongst others, ammonlacal nitrate of ailver^he had 
found more silver was precipitated than corresponded to 
the sulphur in the iron. He would like to ask Dr. Russell 
whether he had tried the a(flion of hydrogen either on 
ammoniacal silver nitrate or on the solid nitrate itself. 

Professor Wn.i iamson" said there i point of some 
interest coniieCled with th.e paper — tiamcly, as to hydrogen 
beinf; more soluble in a solution of silver nitrate llian in pure 
water. Accordiiit; to Dr. Russell, Libout half an hourelapsed 
before the Mtvcr began to be precipitated, so that there 
niisht be lime to ascertain the anioutit of Indrogen dts- 
R<jlved. .'Vs the solubility of hy drogen in water diminifhes 
with rise of tcmperattire, it w as conceivable that h.ydrogcn 
also dissolves less freely in hot s;>lulion of silver nitrate 
than when cold. This would afford an explanation of the 
precipitation of silver from the solution when it waa 
heated. Supposing the silver is only precipitated when 
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tlf : <iluti(in ^ .ituratcd with h} i'.r;i^;i n, tlic tolil solution, 
not being saturated, would give no precipitate, but, on 
heating it, silver would be predpiUted M 1000 M tl i: 
saturation-point was reachi-d. 

Dr. Ruf>si I L replied tliat he had nut as yet made any 
determinations of the solubility of liydrnpen in nilrate oi 
s.lver solution. He had abo I'oi ;;ottei; to sny that he had 
found that, when air was excluded, the produdl of the 
aAion of silver on nitric acid was $>ilver nitrite. 

Dr. C. R. A. Wright read a " Note on tht Action of 
Zinc Chloride on Codtine." In attempting to prepare 
apocodeine for the inaiket, according to the process of 
Matthif^f en ar. l Buinsidc. by ading on codeine with zinc 
chlotide, M r. D. Brown obtained a produ A which possessed 
most of the properties ascribed to apocodeine hydro- 
chloride, but wbich, when ana1y!=ed by the speaker, WM 
foand to be iioineric with codeine hydrochloride; id fed, 
at low temperatures, the chief produa is « loose compound 
ofeidc chloride with the hydrochlorideofthebasetnemfWiif, 
and, if a longer time of beating be adopted, or a higher 
iemperatore, Mraetdtim* it alto formed. The author thinks 
that .Matthie ssen and Banaide^a apocoddae waa an altera- 
tion produdi, due to the a^Hon of Aydrocbkirie acid on the 
tricodeine first formed. 

Dr. Odlino having thanked the anthor for hia com- 
munication, a memoir " On tkf Chrmicol Properties of 
Ammoniated Ammonia Nitrate " by E. Divers, M.D., was 
re.id by the Secretary. In lir.'. paper the author descr.hes tlic 
action uf tile liqu:ii proiii;ceii by the del .quescencc of am- 
monia nitrate in an atmosphere of dry ammonia un various 
1 laments ar.ri compountU, romp.irin;j the restills with those 
obtained by Goie with anwnotii.i liquelit-d by pirs-sure. As 
a rule, these properties appear ti) be the result of the joint 
action of the tv.o consiitiunts. of the liquid — namely, am- 
monia and ammonia niirattr ; the latter, as might be 
expei'ted. ronsiJs-rably modii>:nf; the action of the .-<ni- 
monia. The behaviour of the liquid toward* upwards of 
150 substances was examined, includmg most of the 
elements, the metallic chlorides, oxides, and sulphides, 
also some bromidea, iodides, nitrates, carbonates, 
chromates, &c. 

The President having; thanked the author in the name 
of the Society, a note "On the A nalysis of a Meteoric Stone, 
and the DeUetiou 0/ Vanadium in it," by R. Apjohn, was 
lead by the Secretary. After alluding to former analyses 
of meteoric stones, and enumerating the eiementaiy bodies 
present in them, the author drawi attention to the fad 
that the proximate constituents of melcoritca are generally 
the same- as those of trap-rocks, and, since vaiMidiaai is 
feoad is the latter, it might possibly also exist in the 
former. An examination of a meteoric stone which fell, 
in ilio, in the conn^ of Ltmeriek, showed that it contained 
vanadium. Aemnpleie analysis of the stone iegiven, and 
the aoalyticsl methods employed arc described in detail. 

After returning thanks to the author, the President 
finally adjourned the meeting until Thursday next, Dec. 4. 



boiler-f, pipes, ana en;;;nL-b, whereby loss of heat fron 
r idiatiou and conduilnon is prevented. (4), Applitoce* 
v.iucli may be adapted to existing steam-hujlcts ani 
engines, enabling tlicm with safety to realise the great 
economy icsultitig from the use of hif^h pitssnie stcAni ti 
superheated steam. (5). Neworimproved furnacL-^ r.ivn» 
solid, liquid, or gaseous fuel), boilers, and cni^ir.e? 1 ;' all 
descriptions, specially adapted for the saving of fuel. 
(6). Apparatus which, by producing a cheap and abundint 
gaseous fuel, will supersede the costly carriage of coal, 
obviate the present enormous waste attending its us« \a 
the solid form, and condense and save the valuable 
sulphur, ammonia, and other by-produdls of the distiUstiaa, 
now injuriously afTeAing iron. and other smelling proCCHMS, 
and, in a vast number of operations, discharged as poiWBi 
into the air. (7). Apparatus or engines for obtaining power 
advantageously from heat through any other medium than 
Steam. (8). Natural and artificial fuels of all kind*. 

(9) . Coat-cutting machines ; peat-maaofadttringaiadnMk 

(10) . Domestic and other Hres, stoves, ranges, sad 
apparatus of all lands (using coal, gas, or oihet fuel) Ck 
cooking, and fw warming rooms and haildings. (ti). 
Mechanical or other arrangements for securing tiie deling 
of proved weights of fuel to the domestic consumer. The 
Exhibition is to be held in Msncbeater, and will be opeoed 
on December nSih, by the Rt. Hon. the Ear] of Dtrby, 
I'.R.S., President of the Society. In consequi:nv:e of the 
large amount of sp.ii:e that has been applied for, the 
Council of the Society has determined tO increase the titi 
of the Exliibition Building, and to iadnde the appliaBCSI 
named in 9, 10, and 11 as above. 



CHEMICAL NOTICES FROM FOREIGN 

SOURCES. 




MISCELLANEOUS. 

Exhibition of Appliances for the Economic Con- 
sumption of Fuel. — I'raiflieal and scienti fic inventions 
and improvements of all kinds hearinj; on the solution of 
the great fuel question are to be afforded the fullest scope 
for treatment at the forthcoming Exhibition of Fuel- 
Economising Appliances, to be held by the Society for 
the Promotion of Scientific Industry. The following 
comprehensive classes of exhibits are now announced by 
the Council of the Society : — (i). Appliances which may 
be adapted to existing furnaces, &c., whereby an improved 
combustion of the fuel is secured, and a direA diminution 
in the quantity required is eiTeAed. (2). Appliances which 
may be adapted to existing steam boilers, &c., whereby the 
waste heat of the flue gases or of exhaust steam is ttliUscd, 
(3). Appliances which may be adapted to exiating atcaM< 



NoTC. All degrees ol UBif«ratttrss(cC«otigTade,iialcssMber>iM 
•sprsMsd. 

CmpUt Rtndns HtM«madtiires des Sicnca it VAatMi* 
det Seitnett, Odober 1873. 
Produdlion of Certain Crystallised Borates by the 

Dry Way.— M. A. Ditte.— (Continued from page 7834 
The author has formed and examined the biboiaie K 
baryta, Ba(),2nc.Oj, containing — 

Baryta 52-37 

Boracic>cid.. .. 47-63 

loooo 

and also the sc.squiborate.^sBaOtjBoOj, witich cootsias— 
Baryta .. 5846 

Boracic acid . . «, 41-54 

lOO'OO 

Amagacsium salt was oblaiacdi containing— 

Magnesia 30-00 

Boracic acid. 



lOOtX) 



and answering to the formula, 3MgO,4BoO^, wbicfa cor- 
responds exafily to that of tiie native boracite of Brant- 
wick occurring in the gypsum which forms interpoiw 
m.^sses in the chalk formations. Another compouoo 
obtained, 3Mk0.2BoOs, is analogous to the basic bofstc** 
stamttia and lime. TheJtemna ealt, MgO.BoO,. coaiatae-' 
Magnesia .. 36-85 

Boracic acid 63-15 ^ 

Tbe satlMf^alio obtained cetiain dooUe bocaies,a»edosaw 
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borate of liinc and magnesia, (3CaO, 2 Bo03)(3Mg0.2BoOj). 
A double borate of Ktrontia and magnesia was found to 
liavc tlic composition, ( jStOjBoOj) (3MgO,2Bo03). The 
analogous bifjtic tompounLi wa« not obtained. 

Chloro-Vanadiatcs. — M. P, Hautcrtuilk-. — The ri-- 
produifiion of vanadinittr, and the preparation of a 
Wagncrite containing vanadium, have enabled the author 
to show that the vanadiaien, Itke the phosphates and the 
ar»eniate<i, form two scries of itomorphous salts in com- 
Uomtioo with chlorides. Vanadioite was formed by heating 
to4ttll redness pure vanadic acid intimately mixed with 
litharge, and with a large excess of lead chloride. After 
cooling aad diiaolving out the chloride of lead wc obt.nn 
yellow transparent needles of a fatty luttrc. These 
cryatals, like the natural produd, contain 3 equivalents 
vaoadiat* of lead to x of cbloride. The ehwridea capable 
Of uDitiBg with the vanadiatea when fated a«e not ottmer- 
one, the greater part bein^ deeompoeed by vanadic acid. 
Tbia ia the caae with the chloride of maKnceitun. The 
chloride of calcinm* on tbe other hand, fonna a 
vanadiate of lime if heated moderately with the needful 
ingredients. It forms, when freed from excess of chloride 
of calcium, crystals of a dead white, and of an adamantine 
lustre. 1 hey contain — 

Vanadic acui 390? I equiv. 

^ • 3666 3 „ 

Lhloride of calcium .. 33*75 ' 11 

Loie 



lOOOO 

This salt, when crystallisird, tioes not belont; to the same 
type as vanadinite ; it is not an .ipatite, bvit lias the com- 
position of the wagncrite", containing eijual equivalents 
of vanadiate and of chloride. 

Mode of Producing Methylamina in the Manu- 
fiadlaM of PyroUgiMoaa Pfodudta.— M. C. Vincent.— 
Crude pyroligncoaa Mid aatmated with alaked lime 
before UM aeparatiea of tlM metbytie akoliol. and eob- 
nttted to partial diatiUalMMi, yielda cnde metbyllc akohol ; 
the first portieat of which coataio ananonia in coneiderable 
quantities, and tone traces of medqrlamin. This alcohol, 
completely saturated with sulphnrie acid, deposits a white, 
crystalline, non-deliquescent mass, insoluble in methylic 
alcohol, and readily crystallisable from water. If, instead 
of immcJiatcly coHcitirif; the alkaline nictliylic akohol, it 
IS Mjbmuted to rciitificiiion in an apparatus furnished 
with a tohobator, we obtain a produft the first portions of 
which are rendered alkaline by a small quantity of am- 
monia, and a notable amount of methylamin. Th:$ 
alcohol, re-dtstilied several times in the same apparatus, 
contains only traces of ammonia ; but, instead, consider- 
able quantities of methylamin, dimeihylaniin, and tri- 
methylamin. 

Theorem Relative to the Movement of a Point 
Attradled Towards a Fixed Centre. — M. Bertrand. 

•* Aalfoaoniache Mittheilun^ea" of Dr. Rudolphe 
Wolf. — M. Pay«.— The conoedioii of sun spots with 
magDctic ▼ariations is made very obvioaa in this work. 
With tbe aid of fellow-worbers in Switserland, Germany, 
Ita^, and Qieece Dr. Wolf determines, for every day in 
the year, the nambermeaauiing the frequency of the spots. 
Pcnm these Amasbcte bo ean calculate the variatioos of 
declination of tbe needle at a given point on tte earth's 
surface when two constants have onco been determined 
for the place (as in calculation of tides). Thus, take 
liatavia, the constants are 2*130, and 0*0185 ; the number, 
R, of the repots is conncdted with the variation in declina- 
tion by the simple formula, v ^ 2130' +0 0185' R. From a 
list of the variations a$ observed, and, as calculated from 
the spots, It appears that the average divergence (in 
1868-9) )B only about De. WulPs observations 

)nsti(y the expression *' cosmic meteorology." 

B^lanation of Solar Spots Ptooosed by Professor 
lLtJ9, of StfOaburg.— M. PayOiP-Dr. Reye considers 
that waienpottte and cycbuiet are oiaAly tbo lane kind 



I of phenomena as the small whirlwinds in our streets. 
They arc due to the ascent of the lower layers of air when 
the vertical decrease of the temperature has become such 
as to render the e<iui!ibriuni of the atmosphere unst.-.ble. 
'I'hen the least accident will cause, here or t.'iere, the 
a&ccnt of a pulf; .ind once the movement has commenced 
the air of the lo>ver layer flows to.varjs this point. By 
the narrow orifice konhiderabie masses tlu n arise fro:n m 

\ sides, widening more and more (upwards) the channel of 
ascent. The lower hot air, dilating in tl,e upper regions, 
has part of i:» vapour con.iensed, and the heat due to 
this cnnrft'ns.ttlur, ren''L:in>; it still lighter, adds to its 
3scension,il force. 1 ben, .->'^ to sun spots. Dr. Keye's 
view is that when a facuia forms on the solar surface the 
extreme heat from it causes, in a limited region of the 
photosphere, the following phenomena : — The temperature 
of the atmospheric layer immediately restint; on the 
facula rises, aad renders tbe equilibriom (instable. The 
mass of gas and vapoof* eoamoahig this layer tends to 
rise into the upper layers. Tbena Buy then be formed 
above the facula a sort of waterspont (trwmtt). Tbo 
cooling which results causes condensation of vapours, 
and produces within the opacity necessary to mask the 
stiljaceat region of tbe atmosphere. Tbia cloud may be 
too Of aoo German miles in height. Below it, and 
laterally, gaseous masiea wiU escape in conical sheets. 
Already partially deprived of tida vapolur, these will deposit 
much higher a aomfaer of snail opaqao donda, which 
will form the penumbra. At length this gateons mass, 
quite deprived of vapours by successive condensations, 
will play violently above the chromosphere and outside of 
the penumbra in flames of nearly pure hydrogen. Dr. 
Reje does net dispute Wilson's celebrated observation 
th.u t!ie spots arc cavitirs, but he ur^^cs that this observa- 
tion is as well Katisiicd vvuil funaeU situated .ibo\e the 
sun, as with funnels situated in its very mass. On this 
M. Faye remarks as follows: — Suppose a circular vessel 
in the middle of a table to be viewed obliquely by an 
observer too far off to have perception of relief. He i» re- 
quired to decide wtieiher the vessel is simply placed on the 
table, or inserted in a circular hole such that the whole 
body of the vessel is under the surface. He will perceive 
two ellipses which are not concentric. Now he can, by 
measuring on the per,peclivc tableau the distance from 
the bottom of the vessel to two opposite edges, dcci le thi-. 
question. If these distances are equal the vessel is ex. 
terior to the table; if the distance from the bottom of the 
vessel to the table-edge next the observer is the smaller, 
the vessel is inserted in the table. This principle, applied 
in solar measurements by Mr. Carrington, has shown that 
the cavity of the Spot is always in the body of the sun. 
A second method is that of onsidering the upper orifice 
of tbe penumbra; and P. Secchi has foonid that the 
centre of this orifice does not nndern displacement, 
whatever its distMico from the centre of the attii. Hence, 
the upper orilicB otust bo level with tbe photosphere, and 
not goo or looo Genoan miles above it. A third aad 
still more simple netbod ia that of a ee^onal view. Tba 
vertical ascending **watcrsponta** when they reach the 
border should be Visible and SriUiant during total eclipses. 
But it is not so. Besides, at wdlasiy times, the spots 
are observed to disappear at the border libe simple boles, 
w ithout indication of relief. All tends to show that tbe 
tpots are nai without the sun in its atmosphere, but in the 
tbickneis of its brilliant m.iss. 

£asy Method of Measuring the Capacity of Ships. 
— M. D* Avert. 

ProdatfUon of Galls on Vines Attached by PhyU* 
oxen.— M. Max Cocao. 
Rsprodoctioiiof PbiyUosem Quefons.— H. Balbisoi. 

Bmcktt tUr D^lUcktH Chtmiichtn Gtstttuktft MttBitttltt 
Oflober 27, 1873. 
AAion of Formiate of Soda upon Sulpho-Benroic 
and Bensoic Adds.— V. Meyer.— Tbe anther shews that 
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when formiate of soil.i atf^s upon sulpho-b('r;rnati'of potassa 
in ihc manner which he adopted no tcrephihalic !s formed. 
Sulpho-benzoic acid is convertccl by forniiaie of soda into 
isophth^lic acid, in circuiiiiiUnces in which no aromatic 
dii:;iibi)ri acid arises from benzoic acid. Hrnti! l:e con- 
ctudt's that the i!.(i[^htba!ic nc'd formed on fusinf; sulpho- 
ben2t>:>te of potash with foriniate of sod.t .iri^^es from the 
dire^k replacement of the sulpho grciup by carboxyl, and 
not from the benzoic acid re-formed in the readion. 

ConBtitutioa of tlw Beiuoic Series.— ViAor Meyer. 
—The *ath«r observes that bo chemi»t will seriously 
naiotaiB that the cootiUtiaiea of uiy chemical compeuna 
hat been estahlished with ah«olote certaimy. 

Decomposition Produ(fls cf Bichlorpropionic 
Ether and Amide by means of Lime. — A. Kiimcnko. 
— The a;itlu)r declares th.\t his n-sultg are at yet iU' 
sutiicitrnt even for a prelimiiiaiy notice. 

Utilisation of Platinum Residues. — Th. Knusel. — 
The aaihor communicates a process for preparing chloride 
of platinnin from platinum residues, and from the alcoholic 
waiahiap. The precipitates are placed in a porcelain 
eapsvle, and are mixed with caustic soda, heated upon 
the water-bath, and the alcoholic washings gradually 
added. The redoftioo ia rapid, and tin metallic platinum 
it deposited in a spongy state. The taduaioo it at an 
end when the sopematant liquid appeals almost colonrless. 
It never becomes quite colourless, on aoconnt of the for- 
mation of certain organic compounds which impart a faint 

IsUow tin^ Tbt taetaUie platinum is repeatedly washed 
y decanudoB wilit iMriUni; water, and then washed upon 
the filter till tho KtAion of chlorine dissppears. It is then 
dried, heated to mdneta, and is then ready for further 
treatment. It is boiled in hydrochloric acid to remove 
impurities, and then dissolved in aqua regia, preferably in 
the water-bath. The chloride of platinum is repeatedly 
ev.iporaied m dryness, and re-dissolved in boiling water 
to remove nitrous actd. Finally, tho soiution is hteacbed 
in dirca suniiglic. 

Certain Constituents of Poplar Buds. — J. Pickard. 
—The author correAs certain typographical cfron in his 
communication in No. 13. 

Revolutioa in the Soda Maauladlnrc.— Rudolf 
Wanner.— The author gives the hialoiy of the gradual 
development of the " ammonia process," and n view of its 
advantages. 

New Hydrate of Quinine.— A. C. Oudein.irs, jun. 
— The author found two samples of quinine containing 
g equivalents of water of hy dration instead of J, bat WaS 

unable lu explain their futtiiatiun. 

Molecular Defle<ning Power of Tartaric Acld nod 
its Salts. — A. C. Oudemans, jun. — A critique on 
Laodoh's paper (Bmrikir, vi. p. 107a). 

Nitro-Compouodn of ttan Fatty Series.— Viaor 
Meyer and C. Warsl«r<— The authors examine the aAion 
of lulphuric acid— both fnming and ordinwry— npcm nstro- 
ethan, and also that of alcoholic potassa. 

Peroxides of Barium, Strontium, and Calcium. — 
Remarks upon Mr. Convoy's paper (read before the 
London Chemical Society, June 3)1 with whose results fbe 
author generally agrees. 

CommnnlcnttoiM firom the Odessa Labomtoiy.— 
W* Markownikoffi— The author detciibet the convertion 
of diiethonalie acid Into diaetbyl-acetic acid, the formation 
of polymeric {sobatyl«aldehyd, the properties of ceton, and 
some methods of forming the compound ethers. 

On Cyanide of Thallium.— C. Fronmiiller. — The 
amlior found il.at the cyiinide of thallium is readily 
soluble in water ; easily decomposed by the carbonic acid 
of the air ; that its aqueous solution is completely decom- 
posed even in the absence of air ; and that the compound 
c.nnnot exist in the dry state at low redness. He obtained the 
cy anide by mixing a saturated and boiling solution of Sul- 
phate of cbaUinm with its equivalent of a boiling saitnisted 



solution of baryta, and filtering oflT the sulphate of haryta 
in a flask. When cold the solution of protoxidt of iharminv 
is mixed with an excess of concentrated prussic atid. 
After agitation alcohol is added in t.xccss, am! as much 
ether as will dissolve in the liquid. A heavy, amorchnus, 
white precipitate falk down. It is freed from the nu ther- 
lir[unr by riecantation, vsai^hed with .1 mixture of alcohol 
and ether, and dried under the air-pump. Its composition 
is— 

Thallium 8S 69 

Carbon .. 5 21 

Nitrogen 6'oS 

99 9« 

The !<olLition of cyanide of thallium dissolves tlw cynnides 
of silver and zinc, forming double salts much more stable 
than pure cyanide of thalliam. 
Alizarin as an Indicator in Titration. — BugenScbaaL 

— The author finds that alizarin is far more sensitive than 
litmus, f>o that it shows disttn(f)ly kib'coii of alkali, whilst 
a neutral solution of alizarin, stronKly diluted, in coloured 

yellow by O'OO07 of hydrochloric acid. The autlior pre- 
parei luB suiution of alizarin by dissalvinjj this substance 
in boiling potassa lye with a drop of caibolic acid, and 
filtering in the cold. The neutr^ltiiaiiun uf acidity it 
marked by a change from yellow to rose colour. 

Various Communications. — F. Beilstein and A.Kupfer. 

— The authors treat of the cymols of the oil of carraway, 
and of camphor ; of cymol-Kulphurlc acid and its salts; of 
the oil of wormwood and its pradudl, absinthol ; on 

cumiolc acid and its salts, and en the metallic deriva* 
tives of cyanamid. 

Investigation of Cholic Acid. — F. Baumstark. — The 
author examines cholic-ethylic ether, cholamid. and cholic- 
benzoyl-ethylic ether. He finds that dita^ylic aci.i cor- 
responds to choloidinic aciil, riiiti l.iAid to the product of 
the dry di'-tiliatujn o( cli.jlic ai.id. 

Diphenyl-Acetic Acid and Benzilic Acid. — R. 
Symons and Th. Zincke. — The authors examine the 
diphenyl-acetates of barium, calcium, zinc, and silver, and 
its ethylic ether. They consider it proved by their results 
that benxilic acid has the fonnula ascribed to it hgr 
Staedeler. 

SyatlKateef Tram-CufMOilnic Add.— B. Salkowtki . 
—On leaving in contaA taurln and cyaaale of potash in 
equivalent proportions the mixture deliquesced at first, 
and in two days was resolved into a crystalline mass — the 
tsnio.earbamlnate of poiaita. 

Reimann's Farbtr Ztittulf, No. 42, 1873, 
This number contains a receipt for a logwood-blue on 
wool, which bears soap and, to a slight extent, fulling. 
50 lbs. of wool are boiled for an hour with i lb. of yellow 
chromate of potash, 5 ozs. of sulphate of copper, an4 
10 ozs. of sulphuric acid, and allowed to lie ovwmight in 
the deco&ion. The next morning it is dyed in n fresh 
bath with 5 lbs. of logwood, 3 lbs. of prepared tartar, and 
4 to 4i lbs. of the coarsest neutral exttaA of indigo. 

There follow tMetpts for a dark green on fine wools ; a 
datli green on inferior goods ; a Russian green ; a vat 
green on wool ; a drah-grcy on old silks ; a reseda on old 
silks; a brown on mixed goods; a red and white (printing) 
on a black ground; apansy ..nd a maize on ^ilk : an olive; 
a reddish Havanna and a yellowisli Ilav.inndt on plush; a 
chamois; crimson 11.; ctiiiison I.; roj.c I > I., II., ud I« 
on wuul (pnntingj ; ^nd a ponceau on shoddy. 

Discovery of Artificial Alisarin. — The original idea 
is assigned to Strecker, and to Oraebe and Lieh«rmann 
the honour of its praAical execution. 



Royal Institution.— At the General Monthly Meetings 
to be held at a o'clock OB Monday, December r, a Preu* 
dent will be eleOed in the room of Sir Henry Holland* 
Bart., M.D., D.C.L., deceased. 
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A DISCOURSE ON ATOMS. 

I see that some chemists are giving themselves a 

good deal of trouble by (liscussinj; the atomic theory 
without cbstiii'^uishinj; between that of Lcucippus 
and that of Dalton. 

The first is open to discussion, and will long be. We 
must learn much concerning matter before we can say 
with certainty that it consiata primarily of indivisible 
particles or atoms. 

The second — namely, the theory of Dalton — is not, 
in my opinion, open to discussion, simply because no 
one- has yet opened a door sufficiently large for a doubt 
to enter by. I"? this a mere matter of opinion ? So 
far ns I sec, it is not, and all cheOlilta Confirm it m 
prance, willingly or unwillingly. 

Now why should one tfaeoiy be doubtful, and the 
Other not doubtful ? The reason is clear enough to 
the writer, but it remains to be seen whether it wm be 
clear cnouf^h to all. It i'; this. The physical ntotns of 
Lcucippus and his school are the least possible divi- 
sions of matter, or, if you please, the smallest created 
or existing parts. The atoms of Dalton are not 
necessarily so. They arc only the smallest of which 
we may be said by reasoning on our experiments to 
know anything, and they may be for ail we know, and 
they probably are, compound molecules. The atoms of 
Leucippus are indivisible according to theory ; the 
atoms of Dalton are indivisible by our chemistry. As 
such, and as such only, can we view the atoms of 
Dalton. Dalton's theory is ,tn expression of the fa<5ts 
of the science of chemistry, but the atoms of 
Leucippus, and Epicurus, Lucretius, Newton, and 
even Dalton himaelf. considered as a physicist, arc 
no help to m. The Greek atom is still undivisible ; 
the Daltonian is undivided. 

Let us take a drop of water, and divide it as far as 
Nature ever ilivides it, and it still contains oxygen 
and hydrogen. Let us divide it as much as you can 
imagine it divided, and stdl it contains oxygen and 
hydrogen ; you cannot even conceive a piece so small 
that it shall not contain these two elements. Vet it 
is an atom of water— one indivisible quantity, let it 
be large or small. Nevertheless, after you have gone 
as far as you can conceive, even to the size of one 
atom of one of the two elements in the water, if such 
a parado.\icaI idea pleases you, the atom is divisible 
into oxygen and hydrogen. You may follow this idea 
as far as you please, you make only this, that infinite 
divisibility is oeyond our understanding, and, when 
we speak and think of it, we have always something 
finite in our minds. You divide even water, which 
you know to be compound, to any extent you please, 
mechanically, and then you have a chemical division 
beyond it. The division of a sea of water and an 
ultimate particle is one in science, and Dalton says, 
Whatever amount of water you choose to imagine, I 
say it has a definite quantity of O and H. Why is it 
BO? The simplest reason I can find is this, definite 
bulks unite to fonn the compound ; if the bulks were 
not definite, then mixtures of elements would occur 
of various kinds, and we might have an infinite 
number of compounds of H and O. The faiil of 
definite compounds being constantly formed is a pre- 



sumption of a definite -^i^'c o\islinL; for the ultimate 
particles. But do you mean to say that an atom of 
salt may be supposed to lie at the bottom of a sea of 
water, supposing onl>^ one atom to be there ? I mean, 
at least, to say that, if an infinitely small quantity of • 
salt were put into a sea of water, it could not be 
dispersed equally over the sea without bringing in 
new and stillrooreincomprehensible relations between 
one part and another. When a small quantity of 
oxygen fills a large space, ue are obliged to suppose 
r.Totion in the particles, an attempt to be in several 
]>laces at once, and 'sv i thou t this theory we h.ave more 
dithculty. It suits our understanding, and the natur ; 
of the things we see, to say at once that an atom of 
salt m<ay be supnoeed to lie at the bottom or top of a 
large quantity of water. 

But, says an opponent, I look on the clcTients 
themselves as mere centres of forces, and, if so, there 
can be no atom. 

Dalton mif^ht say: " They may be centres of forces 
t ir all I know, but that does not take away from 
them materiality ; it is merely another mode of ex* 
pressing matter." 

Opponent : " Not eaaAl;tr, because if there is only 
force, then it may be infinitely divisible, or, at least, 
it can be concei\ed so more readily." 

Dalton : " I do not see this. If a piiece of iron is 
proved to be a force, it is not the less a piece of iron. 
If an ultimate particle of water be proved to be 
two forces or more, it is not the less .i particle of 
water, and divisible into H and O, which you may 
call gases or forces as you please." 

Opponent : " But, if they are forces, then it may 
be that, when we find O and H uniting, it is an a<5l of 
many unseen jiowers \ ery complicated, none of them 
being elements, but making elements by combining." 

Dalton: "That is the same supposition virtually 
as before, but remember it is a supposition, and I 
came to deliver you from many such fancies. If it 
be true, then I may assure you that these forces come 
in very definite quantities, and aft as much by quan» 
tity as my supposed atoms do, and if they become 
solids they must be treated as such. Indeed my idea 
of obtainiiif; dchnite compounds by bulks or ultimate 
parts has expanded itself into the idea of equivaientn, 
a very useful word in\ ented bv that most ingenious 
chemist Woiiaston, and my pupil Joule has extended 
it to force — its rational development. To me it 
matters not whether force be the original of matter or 
not, or whether force and matter be the same or net ; 
surely I am quite well acquainted with such vat iations. 
Although I call WoUaston ingenious, 1 do not admire 
his word equi\ alcnt. It arises from a suspicion and 
I unfamiliarity with the idea, or, as I would say, from 
I ignorance." 

Opponent : " But, then, if there is force only, and 
not bulk, to begin with» how do yon get the com* 
bination to be definite ? 

Dalton may say again : " T found it difficult, and 

tlicrcfore I kept to matter, which, however, may simply 
be the expression of force. I take it, however, in the 
' shape given to me by nature. No one has ever shown 
me an oxygen-producing force tn action. Still let us 
examine the proposition. If oxygen should occasion^ 
ally split up into X and Y. forming two elements, it 
may be that all onr other elements may do the same', 
or something similar ; we might then have many more 
elements, or fewer, perhaps only one at last. That I 
think possible enough. We should then have a 

I chemistry beneath our chemistry, a new era like that 
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brought in by Davy when he began the chemistry of 
the earthy and alkaline oxides. That newer chemistry 
may come, but it must apparently be caused by a new 

power, hj . :sc we have tried to decompose our 
elements br the forces wc have, and they ^vill not 

irield. If one prclcrs to speculate on such a chetnistry, 
et him do so ; but do not Euppose that any such 
retttlt will alter the present theory a* applied to 
present natural condition*." 

It is clear that no one has yet explained how the 
amallent quantity of water, and the largest, should 
have a definite composition, except Dalton ; and 
many men have tried it. If one () and two I!"s unite 
to form every conceivable portion of water, nature 
has given us no reason lo suppose that these parts 
can be indefinite. The first conceivable portion of I 
water being composed of two parts is not infinitely 
small. If you aay that« both iieing infiniteljr small, 
two must he so also, I must demur; two nothings do 
not make a somcth:"^-, Hut two infinitely small bodies 
must, even to our imaginings, make something more 
definite. At the same time, however, I must remind 
you that we cannot understand the meaning of "infi- 
nitely small," and when we struggle we make in our 
minds a definite sixe. The same thing applies to 
" infinitely divisible." At the same time, this is not | 
conclusive, only illustrative, and the best arguments 
lie in the fitness of the Daltonian atoms to make | 
definite compounds. I olijcifl to h.ive an in- 
telligible theory put aside by an unintcUif^ihle, ; 
even on the supposition that perhaps it may some ; 
clay be intelligible. Notwithstanding difficulties, i 
men will rmh at infinitely divisible matter, and fonn 
definite conipmmds oat of it. By what means do 
they obtain the first idea of definite sise ? Dalton 
shows how he begins it. Let us learn another way 
of beginning it. How does volume come out of no 
volume? How docs equivalent come out of shape- 
lessness? It is as e.isj' to throw clay into the nre 
r.nshapen, and to brin;,' out bricks; it is as easy to 
decide bow something came from nothing. We are 
compelled to seek a beginning for ourselves to rest 
on, uncertain whether a real beginning'f to which we 
cannot attain, preceded that which we seem to com- 
prehend. If you will go farther, and break up our 
chemical and mtclligible atom into a theoretical one, 
you begin a new science ; but you must feci uncertain 
whether you will ever be able to experiment with 
these new elements of the sub-Dakonian atoms, or 
Daltonian substratum of matter without atoms \ or 
whether we have passed out of the region of that 
more occult chemistiy in cc>oling down, or whether 
W« are moving towards it, and, in the condition of 
mercury, shall attain it. 

At any rate, 1 trust that in discussion chemists 
will remember to distinguish between the Daltonian 
atom of our chemistry and that of the mind bewil- 
dered with the incomprehensible idea of infinity. I 
do not enter on other proofs of atoms from the laws 
<»f gases, Ac., 9k. \ I wish only to attempt to make 
an arrangement in discussin.<^ the Daltonian chcmis- 
trjr, and advise chemists tobe careful in throwing; aside 
Ol^niona until they ha\ e better reasons than an v given, 
flie President of the liritish AHsociation did good 
service by brin^inj; forward the subject as I think. 

Such ideas I have often spoken of, and you will 
not require me, I hope, to sign my name, as I have 
notimefor discussion at present, and I can escape it 
Mltar by writing simply as an Atom. 
NofMihiragv »*3. * 



DIOYMtUM IN SCHSELITB. 
By CVaKLBa HORNER. 

ScHKBLiTE from gome localities, I find, contains didymiam, 
not.ibly the specimens from Traverella, Piedmont, — plates 

of 2 m.m. thicknesf 0 T./ing the charaificristic ETOUp of 
lines at D to ^'reai aJv^^ntage. Although the Tines are 
very distinct, yet the amount of this element roust be 
exceedingly small, since a borax bead saturated with the 
finely-powdcrcd mineral failed, in a vitreous condition, to 
show even a trace when rxamin d by the spectroscope. 
However, after allowirg the bcaJ to cool, and then gently 
re-heating it according to the plan adopted by Mr. Sorby, 
the didymiua cryitalliaed out, sbowieg tho speftnun to 
perfection. 

I have observed didymium in Cumberland scheclite,bet 
it appears to be absent from some American specimens. 

Fern \ illa, Mortlake, 
Nov. iS, la^J. 



ESTIMATION OP CARBON IN PIO-IRON. 
Br OBORQB B. PACKBR. 

The following method for the estim.ition cf : : n In pi^-- 
imn, and having reference to a paper by Mr. C. H. Pie»se 
lCiiKMic\L News, vul. xxviii.,p. iqs) uw the same subjeft, 
may be of interest to some of your numerous readers : — 

2*5 grms. of pig are treated with 50 to 60 c.c. of CuSO^ 
(i : 5), and, after standing 7 to 8 minutes in the cold, the 
solution is gently warmed, until the pig is completely 
decomposed ; there is then added 20 to 25 c.c. of CuClj 
(i : 3) and 50 c.c. of (pure) strong IICl, and the solution 
is grsidually brought to boiling ; by this time the precipitated 
copper fchould be re-distolved (time, 45 to 50 minutes) i H 
is then filtered thfonghan asbestos filter,nadeasfBll«ws^*• 

The usual ashenoo ftionel— a tabs aboat 9* long asd 
1" diameter, drawn out at one end to a neck abont |" dia- 
metee— has aome pleees of very thin glass rod, about I*' 
long, plaeed side vy side firmly in the narrow end, and 
above these aome previously ignited asbMtos, looeely 
plagged, about \" thwk layer; some hot water is then run 
down the funnel to consolidate the asbestos, and the solu- 
tion is then filtered and washed in the usual way. 

This filtration and washing can be done in 5 to 7 minute*, 
unless the pig be very siliceous, when it sometimes takes 
20 to 30 minutes ; if the solution be allowed to boil for 
some time, or even stand (over-night, for instance), the 
Si forms gehttinous SiOj, which greatly hinders filtration. 
The asbestos and cnrbun are ntiw placed in a 200 c.c. flask 
with 3 grms. C;0^, using as little water as possible for 
rinsing in ; tlie tiask is fitted with a 2-oz. stopQOck funnel 
and dclivcry-lube to conduct the gas first throtigh a U-tiibe 
containing some HjSOj only (1 find a wash-bottle and 
HsS04 allows the and to run back if a draught should 
blow the light under the tiask a little on one side for an 
instant), and then through one containing broken glass 
and H2SO4, and thm into potash-bulbs. The funnel is 
filled with strong H2SO4 (40 c.c), and, when the connec- 
tions are all made, the acid is allowed to flow slowly in ; 
the solution is gradually Imraght to boiling, and kept so 
a minute or two, till all evolution of gas ceases; airfsthen 
drawn through the ajj^atatus, allowing it first to pan 
through potash solnlion to atieorb atmospberie COt, and 
the bulbs weighed. Time, i) to boors. 

This method is a modification of that of A. H. EUioM, 
given in the last edition of " Frcsenies" (by A. Vachsf). 
I have desertbed it father fiiliy ibr the sane of any who 
may not have easy aeeaaa to the above-aasHd edjttei. 

My intention » writing this has been to call sttentioo 
to the method, which gives very eoa i^daat results, and 
can be executed with great rapidity. I have repeatedly 
done a determination, including all the necessary weighings, 
in al to a| hourk In the case of steels, or in pigs wbeie 
the dtUlinge eanoot be ohiainod so fine, of coufte the 
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solution in CUSO4 takes longer; and in steelft, when a 
larger quantity mu&t be taken for .malysie, theVMgeots 
moat, of course, be proportionately insreated. 
Uallnde Sieel Worki. G 
Mov. ai, t^j. 



COIIUUNICATION FROM THB LABORATORY OP 
CHARING CROSS HOSPITAL. 

By T. BOLAS. 

On tht Estimation 0/ OjtidUed Nitrogen in PoiabU Waters 

MMMt tht Ftmtu SulfkaU Ttst. 
In testing fornitric acid as already described (ZuuyMku 
Nbws, vol. xxviii., p. 249) it is quite possible to tluat the 
aqueous liquor on the vitriolic fluid with such steadiness 
as to cause the surface of the Litter to assume the form of 
a ilMfply-defined meniscus. In this case it is necessary 
to a slight rotatory motion to the vessel containing 
the test in order to produce the stnall amount of heat 
which is required for the produdlion of the dark compotind. 
The formation of a meniscus should always be aimed at, 
as a much greater intensity of colour is attained when the 
meniscus is produced, and subsequently destroyed by 
careful rotation, than when aqueouH liquid is added in 
such a way as to cause a sensible amount of agitation. 
When the " nitric acid test " is employed, ihe dark tint 
ap;n-ms '.n the vitriolic stratum, and not, as when the 
ordinary method is used, in the aqueous stratum ; and, 
moreover, if the rotation be continued, the upper portion 
of the vitriolic stratum temaiM coloored to the last, even 
if the aqueous liquid JuM become hot cBOvgh to iattaotljr 
decompose the dark compound. 

Under any dfCiumitaiicet, the quantitative indications 
obtained in this way are, at previously pointed Out, tome- 
what vague. This arises, to aome extent, from the difficulty 
of producing equal tempenitOMa in both tiibes. The 
delicacy of the teeti when , 

pan of 
I in either 

_ con- 
in aueh a manner as' to produce the ^ark tint 
thit'Oghoat the whole mass of the liquid, the delicacy of 
the rraAioo is increased four-hundred-folJ, and i part of 
oxidised nitrogen in 10,000,000 parts of water becofnes 
capable of recognition ; and, moreover, the tints thus 
produced are well adapted for the colorimetric detcimioa- 
lion of small quantities of oxidised nitrogen. 

The colorimetric comparison is best made by mixing 
the water to be examined with its ov'. n volume of pure 
sulphuric acid; and, after coolin<T, 8n \o 85 c.c. of the 
mixture are placed in a tall jar, 15 to 20 c.c. of the nitric 
acid test being then added, .ind under these circumstanceis 
the heat produced is sulilcienf for the formation of the 
compound 2(I'eS04).NjO;, but it is not sufficient to 
destroy this compound. I hese proportions are suitalile 
when the temperature of the materials is 14° to 17* C, and 
a rise of about 10* takes place on mixing. Having thus 
produced the brown tint in the test, a mixture of vitriol 
with an equal volume of a standard solution of nitre is 
•imSarly treated, and the tints of test and standard are 
compared. If the standard is rather darker than the test, 
a portion of the former may be removed in order to make 
the intensity of colour eqoal in both jars, and, of coarse, 
the pottion removed mast be considered in calculatiaf the 
rcsalta. Similarly, a portion of the tett may bo renmvcd 
ir Ma tint is slightly darker than tliat of the ttandaid. 

Whan waimcontaiainc n lam piopaitlan «f nitrates 
an being examined, it ia adviiaUa to nio amaUer jarathan 
(hose reqnired for 100 c.c. of Hqnid, ai»d it is scarcely 
necessary to remark that evaporation mast be resorted to 
when the proportion of nitro en is smaller than i in 
TO.ooo^MO. If the water contain organic matter which 
bl a^ kens under the influence of vitriol, or if it is naturally 
dark in colour, it must be distilled, with the addition of 



ia Mig a^oal to that attained in dw nsoal way. i 
oaidieed nitrogen in as^ooo beinf recocniaaUe ii 
cait. Winn, however* tho operation of testing 
dnAed in aueh a manner as to nroduce the di 



about oae-fotirth of its volume of sulphuric acid, and the 
distillate, which should be equal in amount to tlw water 
taken, must be treated as described above. 

In preparing the nitric acid (eet, it ia better to nae pare 
oil of vitriol than the commercia] article, as In this case 
the application of heat is net reqaiied. Altluragh a aolB< 
tioa of feironp sulphate containing far less of the siUt than 
the amount icqancd for laMntnn may be used w tha 
preparation of tlie nitlle add test, it is advantageous to 
prepare it according to the direAioos ^ready given, and 
to allow the deposited crystalline salt to remain at the 
bottom of the stock-bottle, the separating salt ading to 
some extent as a decolorant. 

In order to avoid an undue consumption of vitriol in 
making comparisons, I intend to try how far discsof glass, 
either coloured, or covered with a coloured varnish, may 
be liubstituted for the StandMd MlatilMIB* 

Cbarine Crota Hoipitsl. 

MOV. itt iim< 



ON H£AT.* 
By PItBDBMCX OUTRXtS, B.A., F.R.S., ftc. 

Thk " Sources of Heat " and " Expatjsion " were treated 
of as follows : — 

In considering what we may call the laws of any phy« 
sica! force, we are necessarily led some time or Other tO 
study the way in which the force aifeds ourselves. In 
fadt, the only inlet is through our various organs ; but in 
all, or most cases, it is necessary, before studying this, to 
get some notion of the objedive relations of the ^W> 
nomena themselves. The eye is generally the oigaa 
which is sdeAed for final accurate measurements* Al- 
though we may appreciate sound through the ear, yet wv 
may feel the body throb with our hands even. Wa ma^ 
distiagoisb iMtween pitch by the ear, but for aecnnMe 
maMurements we refer to the eye. Heasurfng wave* 
length is a thing chiefly of vision, partly of touch, but not 
of hearing, taate, or smell. 60, In considering heat, wa 
shall soon find ourselves compelled to come to the we. 
With regwd to the seneation of heat, of course ytmusoMlj 
understand that it can never furnish an accurate meaauio 
of temperature. The sensation of heat appeals to the 
same nerves as the sensation of touch, but the body itself 
has a certain temperature, and what you really feel as the 
gcnsatioii of temperature derived from touch is not a 
direct appreciation of temperature at all. But it is an 
appreciation of loss or g.iin of heat in those liquids sur- 
rounding the nerves of touch, and whereas for the other 
forces, such as sight and sound, taste and smell, bundles 
of nerves are employed, .ilmost all parts of the body are 
son tM 1 (seat. The ditTcrent nerves are diflferently 
sensitive to heat as to touch ; but the same ncr\cs which 
take up the sensation of touch take up the sei.c iiiori of 
change of temperature — the loss and gain of heat being 
what we appreciate by plunging our hands into hot or 
cold water. This gives rise to the terms hot and cold. 
My hand loses heat in cold water, and I have the sensa- 
lion of cold, whereas another person, whose hand is 
warmer, may Cssl hcL 

So, at starting, we are obliged to abandon the cutaneooa 
sensation of hot or cold as a measBia of temperature. It 
is simply a measurement of our own sensitiveness and 
the temperattlfeof the blood at the time. We must there- 
fore return to certain physical effeds which will be referred 
to tbe eye aa the neasunng organ. Perhaps the mqst con> 
spicuous physical efleA is that of cipaaaion, or tbe 
property which heat has of increasing tbe lengtha of 
bodies. 

Roughly speaking, we may lay down the rule that aQ 
bodies expand by heat ; that is, if we take a cubic 
inch of matter, on heating it becomes a cubic inch and 

* Abslraft of the first of a course ci l.eifturcs lo Working Mm, d«- 

IUtr«d io the Soutb Kentingtofl Huieum on Monday, the iTtti ult. 
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■ometbing more, expmidlllg io all direi^ions. If we take 
B Unemr yard of matter, that yaxd expands the uime 
liradion of ita thtcknesa in all diraAiona m it does of iti 
lengtll. la this way, by taking « tbin tOd loog fod or 
wire of matter, I may exaggerate cxpamion and fender 
it palpable. 

A platinum win ia made red-hot by passing a cuneot of 
alcArieity through it. One end of the wire is rigidly fined 
to an upright rod, while it is kept stretched by a weight at 

the other end. This weight is in communication with an 
index, which shows the lengthening of the wire on dealing 
an.] iis consduo-'tion on cooling. 'I'hc s,ime client may be 
shu-.vn by .1 copper sphere wlilch passes through a cold 
ringofbra'^s ; but the bail, hcatctl fur a few seconds, ex- 
pands, and refute to pass through until it cools to the 
ternpcialure it was before, or rather till the ring and the 
sphere reas&uiiic the same temperature, both liigher than 
to begin with. 

One may a1*o nppea! to the scnisc of hearing, in order to 
prove the expansion of solids by lieat. A rocker of copper 
IS placed upon a bar of lead and hcatcil, but no aflton 
ensues. If the rocker be t:ppeJ on one side, hcwrver, it 
causes a little mountain ot lead to be formed, which tilts 
over the copper just as in shrugging the shoulders. This 
takes place so rapidly — more than sixteen times in a 
second — that one hears the enccewive blows of the copper 
on the lead. They produce a musical note, jiut as all 
rapidly succeeding sounds do. 

All these experiments have been to show the expansion 
of aoJidi, sometimes appealing to the eye, sometimes to 
the sense of bearing. Now let us see that liquids expand 
wban-tbey get hot ; after that we wiH take the third form 
of mattct-^gaieom, and fbem that gaaea expand also. 

li«t as talie,aa ibeeo typiaal tlqaidt. watar, akohol, and 
metctiry. Sunouod tbete with tot water ( and, ai solids 
expand beat, the first elled of this hot water will be to 
beat the glass and increase its capacity, just as the bole of 
the ring incfcased. The level of the water sinks becanae the 
•ame qvanti^ has to iill a greater capacity ; but the 
glass does not expand so much as the water, hence the 
expansion of the water prevails over the expansion of tlie 
glass, and the level of the water rites. Alcohol and mer- 
cury behave in a similar manner. 

In the same way, let us take an example of the most 
familiar gas of all, or a mixture of gases — atmospheric air. 
That air expands when healed is illustrated by many toys, 
ll-.e b.illoon depending on the fact that heated air is lighter 
tlian told. We h,i\e, say, a cubic yard of air ; expand 
that, and it slill has the same weight when expanded as it 
had when coid ; but take a cubic yard of that expanded 
air, and .the weight is evidently less. 

Coming from toys to scientific instruments, we liave 
here a means by which atmospheric temperature can be 
measured. The di;lerentia! thermometer, so-called be- 



to gratify the relative expansion of the two metals- 
Another means of showing the same effedl is by a com- 
pound ribbon of platinum and silver in a spiral form. On 
the appUcatioa of heat the spiral unwinds, because of the 
expansion of the Inner cnil of silver, and on cooling it is 
reversed. Attached to an index oo a dial, this, ia used as 
an atmoapbeiie thermometer. We h«v« MUblisbcd tbo 
point that solids otprnd unequally for the aaoio lacicase 
of temperature, and thiainequality also prevails with liqoida. 

We will experiment with three equally filled flaths of 
water, alcohol, and mercury, all healed to the nam* ttm< 
perature. The difference in expansion it NMI la the 
diiTerent level of the various liquids. 

In the case of gases, no such inequality of expansion 
exists, as different gases expand to the same fra&ioQ of 

their volume wheahaatad tbrottgh tbctaowtwifaof tesn* 

perature. 

ON THE ENERGIES OF THE IMPONDERABLES, 
WITH BSPBCMi. narBRnrcB to thb 

MEASUREMENT AND UTILISATION OF THEM.* 
Bj tbe Rev. ARTHUR RIGG. U.A. 

(Centiased hem imfs 175)^ 
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ight, (sf't'iidHy with r,-fir(ni 
meitt and UitluatiuH 0/ it. 

The energy of light is ali-pervading. Wherever life i$, 
there this energy is. Darkness, or absence of light, ia 
another name for death. That our knowledge of tho 
mode in which this energy aAs is " cabined, cribbed, con- 
fined," there can be no doubt. It hna, however, an ex- 
tended inflnenco ; indeed, there ta reason to infer that it 
has an adhial aAiva Idnotie power which may be daicnhnd 
as enormona, even when separated from its aanal alBes, 
heat and aainism. The very small area of 



light-land only serves to assure us by its 
of rich energies that in respcA to light there arc not only 
as great, but even greater developments to be made, tbaft 

have yet taken place in any of the " imponderables." 

1 he animal, vegetable, and mineral kingdoms ; solid, 
liquid, and gaseous mailer, each, in some form or other, 
admits of the energetic action of what passes under the 
general name of hght. Such univcrBal consent to the 
power of hght, which recent science investigations seem 
now, for the fust", time in the history of the human race, 
to be making known, is rendering a spontaneous but 
fsoinewhal unconscious and undesigned testimony to the 
truths of Scripture. In the first chapter of the book of 
Genesis, and at the third verse, we read that the very 
first act of creation is light — "Let there be light." U 
must be admitted as singular, very singular indeed, that 



cause it shows when the one bulb ig lieatcd more than the | that old book — the Bible — about which some men cavil, 



other, and not that one place is warmer thars another, is 
composed of two bulbs conneded by a glass tube twice 
bent at rii;ht angles. The air expanded by beat forces a 
liquid or .in index towards the other bulb, ai»d tbus varia- 
tion in temperature is communicated. 

Having seen that solids, liquids, and gases expand by 
beat, let us pursue the subj«fl further, and see the expan- 
sion which </<^'tT<-ij ( soiids undergo by heat. 

If I surround a brass rod with ice-cold water, then with 
boilin..; water, marking the expansion, afterwards expose a 
siinil ir rod of iron to tbo sane conditions, there would be 
• difference of expansion between the two metals. The 
expansion of diAsrent metals are meaaared ron^y In this 

WW. 

That solids expand difleteirtly ibr the saoM Mmpenture 
may be shown by a bar of iron rivetted to a bar of 1h«ss. 
The bar of iron below rsesives tho heat first, and expands, 
and the bar bulges out towards the iron s but iron doe* not 
expand so much at brass for the same increase of tempera- 
ture ; hence, when the beat has penetrated through the 
tcoB to the braasi the hCMi MSHnes the focn of tho nrcb * 



should have had written in it of events occurring, say, 
6000 years ago (six million years ago, if you please), that 
which science-investigation of the last 50 or 100 years 
has only made clear to all who read. Strange that this, 
" oflTspring of Heaven first born," without which no lifis 
can even now be sustained in healthy vigour, should bsvo 
been formed in the fulness of eneigy ocfore revelation 
asserts that life was. The siraofMess caasee when the 
religious faith in inspiration enters. 

Before this leAure is closed the conclusions and ilhH> 
trations, if successful, will prove that, whilst this energy 
is less comprehended, and, if possiblei more perplexingly 
mysteriona than oven tho energy of elBni^i it la never- 
thelete one whoee presence ie nr vigoraoa aftioa. Even 
the coadoAing power of bodiea for weAiIci^ hum within 
the last fitw months been ehowo to be so oonnefted as to 
be iafiuenced by light. 

It is not in my power to produce the experiment, but 
it may be stated that if a small bar of selenium— say two 
inches long, and one-eighth of an inch diameter— have 
• Xbe C«at«r bsftues, Mlvtied More the Societr o( Ana. 
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ill end* dcdrically conneAed with Mch a galvaaometcr 
M joo nw iMt mtikt tbca the tpeek moves ai light shinei 
vpoa or ia euladed from the bar. 

Tb« Boarcea of thi« energy are the sun, the stars, and 
meteors which, in some way unknown to us, getting aside 
the theory of luminous heat consequent upon atmospheric 
fri^inn, are self-luminous. 

There is no similar self luminosity on earth. If It be 
wished to obt.iin light from other and accessible sources 
it is done by extrancou? ngcncies. Heat caused either by 
affinity, elciSricity, or mechanical means, or by a conccn- 
tration of the energies of some selMuminous source, is 
the way by which wc usually produce light. 

This process of produftion by concentration from self- 
luminous sources, alth(nif;h f;enerally adopted, is very un- 
promising as a means for ascertaining the energies of such 
source-produced light. For this reason— as the light 
passes through or is reflefted from the bodies employed in 
the concentrating operation, the extent or degree in which 
this energy may have been expended in chemical or 
phjrsical work within or npon the concentrating body 
cannot be ascertained. Hencc Ike remaining work— be it 
represented chemically or ncdumically— is all that is 
left for investigation. It repietCBto bat the balance of 
llwaceotint. Now, as a coin to iman ee one ahilling may 
ttfttntnt the balance of two aeoouatt. neither of which 
reechn one ponad, eo the eeme csia may repreieat « 
belaace of aoeminte reechlng 'many tboaaaad pounds. 
Clearly, then, fiom ihla remaining work no inference can 
be dcawB teiiieftlng the total of the eneiglee iairolved ia 
the pnidBAhiB of each a balance. 

The energy of light varies with the source from which 
it originates. In some respeAs, viz., as regards heat and 
light, properly so called, the energetic elements in what 
we call the ele^lric light are more similar to those in the 
t'l in any from oth.er lights within our means of arti- 
hciai produiflion ; in another respeil, viz., chcmism, or 
aAinism, the energy of tliat from the combustion of mag' 
nesium is nearer to solar light than is the e!e<flric. 

There are two lights which seem to have in themselves 
no traces of an energy producing cffedls on any of our 
appliances. They are the result of some unknown and as 
yet unappreciated energy. These arc lights due to plioi- 
pborcscencc and fluorescence. 

The dec.-iy of what was once possessed of the energy 
of vitality is a condition manifesting phosphorescence, 
a state in which light is without much (if any) heat. 
Whether the light on being given out is the result of 
some new operation of what was once called the vital 
prindpie, or wheliier it is a consequence of some 
elements of affinity approximating in charadter to those 
we call combustion, is an unsolved problem. Fridion, 
alsothepaseege iromaiormleM stateto theetateofciyital, 
frequently eaaiee a phoephoieacent light to be emitted. 

Phoephoreacence ia a name alao given to a mode of 
obtaiaiag light which lecna to depend upon the property 
that ceitaia bodiea poaeeae of rapidly coneeotiating 
witfaia ihemedvee the Nght they may recdve firom being 
eap oaed in the neighbonrhood of a luminous body, and 
then emitting this absoibed light gradoelty. Probably 
the light eiofM up in a ttw aeeoade & not moitled ia less 
than miotttee. 

Diamonds and other substance shine in the dark for a 
short time, after exposure to intense light. This shining 

of certain crystals, in 'J.t^ aLsencc of light, probably led 
to Uie opinion that such crystals uere living beings, 
petriBed cy light in the hands of men. Certain flowers, 
especially those with bright yt-llow petals, sometimes 
emit a sudden flashing light a little after sunset; also, 
some plants growing in mines emit light from their whole 
surface. Certain preparations contin ii- lu emit this light 
so intensely and continuously as to be used as night- 
itghts— not for illuminating rooma,batlbr aach pwposes 
as readtng the hands of a watch. 

There are in this box a series of tubes which, doubt- 
lew, appear to all of yeut at the preaeat time, perfedly 



white. If, however, we allow an lateaee light to shine 
npon them, they are seen to possets a phosphorescence 
that will last some time— from ten minutes to half-an- 
bour, as the case may be. This m-ignesium lamp shall 
be lighted, and the tubes exposed to its rays for a short 
time, and you will see, not only the simple phos- 
phorescence, but difTeieat catoan which the contenta of 
eaL-h tube assume. 

I'luoresceiice is a peculiar appearance consequent upon 
plating some substances in certain position with respect 
to light. This may be illustrated by the .■\aion of light 
upon sulphate of quinine. In this bolllc is what appears 
as pure colourless water ; it is a very weak solution of 
sulphate of quinine. If looked at in the presence of 
light rich in actinic ray.s, a change in the appearance is 
observed. A piece of magnesium ribbon is now lighted. 
In certain angular positions a beautiful azure blue may 
be noticed ; this blue is a consequence of those phe- 
nomena called fluorescent. These, phosphorescence and 
fluorescence, are two charaderi&tics of the energy of light, 
of which all we know is that we can render no account of 
the causes of them, anleas the theoretical explanation 
be accepted that the two may be classed as one— by 
regarding them as conseqoeacea of aa allenUioo ia 
certain wave lengths in portions of the cotira beam of 
light. From the prcviSna statenwnta it mav be infened 
that the measaremcata of the energies of light are not 
yet aooompliehed $ also, that two 1igfata« which to the 
eyes do not difler mnch ia intensity, or in what some 
might call power, yet nwy show very different energies. 
It mast be borne 10 mind that here, as in eledricity.i n. 
tensity is not eneigy; tbera OMty be great iateoaity and 
lit.te energy. 

The great source of light is the sun, and whatever may 
be the speculations of science, either as to the cause>f 
tl-.ai light, or as to the mode in whitli it is propagated 
fta:iuhe«un and ttceived atilic earth, they do not concern 
us at present. W'ii.it we are concerned wltli is, how are 
the energies uf the Itght thus received, and of such artifi- 
cial lights as are utilised, to be measured ? 

A reference to the diagram of the spedrum may 
explain what is manifested by an analysis of solar light. 
Observe, there is shown in this spcrtrum lieat, light, and 
adinism, or chcmism, as it is sometimes called. The 
spcdrurr. visible to us is the part thereon coloured, con- 
taining the usual prismatic colours, red, orange, yellow, 
green, blue, indigo, and violet ; therefore the light, 
properly so called, and which is utilised by human eyes 
for vision, extends from the letter A to the letter H, and 
no further, and any energy consequent upoa tlM fltate 
which occurs before the letter A, and any energy conse- 
quent upon the state be>>ond the letter H, ia not the 
energy of light pioperly so called. Now, to our left of 
the letter A, extending over a space which bears a propor- 
tion to light, about half aa long again as light, is a space 
containing the energy doe to heat. To our right, beyond 
the letter If, exteaoiBg to a distance longer than that of 
light, we lutve a apace in which photographers and 
cbeniiata deli|^. Chemists can get nothing out of this 
dark end to oar left except heat, and chemists and photo- 
graphers get nothing out of that dark end to our right 
except chemical adion. The intensity of heat lies here, 
just before we reach light at all; and the intensity of 
chemical adion lies there, just after we get beyond the 
light. No scientific investigation has yet detached the 
energy of light and its intensity from these two energies 
with which it is associated. At this line, marked D on 
the diagram, it will be noticed that those curves, indi- 
cating heat and adtinisro, die out. The one seems to be 
passing into the Other. At D is what mathematicians 
might name a "cusp"— a zero on the s;ale similar to 
that zero in the arithmetical tables whicii may be said to 
m.Trk the turn between counting by integers to the left, 
and by decimals to the right. At D is this dead blank for 
heat and adinism, and yet it is there the energy of light 
lealljr ilea. Before the end of the leAliie aometmog more 
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should be said about tbe encrg>' of light at this particular i 
point. Amongst these three constituents of a solar beam | 
— heat, light, and aftinisrn — there arc several marked ' 
and extraordinary' differences, yet we call tlieiii .ill 
•'light,'" For instance, heat causes bodies to expand, \ 
Init heat fails to make an impression upon the retina. 
Professor Tyndall, some years a^o, put his eye into the 
fiocus of a heat beam where platinum was melted, and it 
produced no impression upon tbe eye. In his account of 
tbe experiment he says he did it, but he does not advise 
anybody else to do it — a piece of advice likely to be more 
generally accepted than advice usually it. This shows 
that heat fails to make an impcesHon nmiii the retina. 
Heat alio Cails to productt mjr plioiOKrapliie reiolti heat 
eta be cond«eted along netala, and beat cao cause 
«iniile and inoccanic bodiee to expand. 

Llf^t. praperqr ao called, possesses tbeae qnalities. 
It iBakea an impnaiiov upon the retina, it eHete changes 
in organic bodice, ud viMIAf (in some way mysterious 
to us) in inorganic bodies am. Light does not possess 
these qualities— it cannot be ooodaAed by netals, it 
cannot cause bodies to expand. Now, as to aAinism, or 
chemism, it possesses these qualitit s— it produces photo- 
graphic results and chemical changes in organic as 
well as in inorganic bodies. It does not possess these 
qualities— it fails in making an impression on the retina, 
it cannot be conduced by metals, and it cannot cause 
bodies to expand. Hence there seem to be properties in 
each portion of the speArum which do not exist in the 
other ; therefore in the comprehensive term — light — 
there ai'i -.I rce uistinfl elements, .ind it is really an 
error to write them under the one name light. Great 
would be the social misunderstandings if, because whe it. 
barley, and oats are all called corn, or grasses, thi»e 
general terms were as constantly applied to them as the 
term light is to phenomeoa with which it is associated, 
bat not conneded. 

There is also another foffla In which the energy of light 
is presented, i.e., in iu penrtrative poirer. 

For lamps and lighthouses this penetrative power is all 
important. Certain substances in combustion are pos- 
eeiaed of tbia power in a much higher degree than other 
nbitaneea. It ia pot. however, onlv in the material 
bnrot, but fartbet in the mode of bunungt that tbia pene- 
trative power ta naniieated. Tbe aanie aabataneea mder 
difTerent ooaditiont maaUM very dtflerent encigict in the 
emission of light to a dittanee. 

Even the ordinary paraffin lamps — how very inferior 
in illuminating power some are to others. The utilisation 
of the energy in the one and only way in which it can be 
utilised without waste is well illustrated in the various 
construdions for the burning of different hydrocarbons, 
to which time forbids further reference. Many present 
are aware of the different schemes now before the public 
for obtaining both light and heat from the combustion of 
the hydrocarbons. 

But it is not in liquids only that this difference exists. 
Even the same quantities of gas — i.t\, of a suitable gas — 
one containing such an element as carbon under different 
circumstances, yields lights of ntarvdHoatly different 
penetrative power. 

Here is a common gas-burner; if a short tube having 
a tem boles at the bottom be placied over it and the gas 
lighted at tbe top of the tuboi you have a light which has 
a certain non-penetrating power. It cannot penetrate 
far; it has a pale blue lambent flame. Now if the tube 
be taken off, and tlie gas lighted at the burner, you have 
the sama quantitv of nalerial burning, but with a very 
diflinent penetrating power. In this case it is evident 
that the penetrating power dependa entirely on the mode 
in which tlis apparatus is arranged tot combuation of 
the gas. 

From fsmnks nutds tt may be inferred that 
scteaoe is jret incompetent to prononnce decidedly, ist, 
wliat or which element or elements in tbe solar beam con- 
stitute light properly so called ; 2ad, even if this be deter- 



mined positively, yet science U stiU undecided by what 
rule, or weight, or neasnre, tbe energy of light ia to bo 

gauged. 

Indeed this remark may not be an exaggeration- -In 
all probability no two persons see the same degree of 
light. It may be surmised that no two persons sec any 
portion of this spectrum of the same colour, and, further, 
it is highly probable that there is no such thing as 
colour in nature at all. It is likely that colour is 
a pure impression produced upon the retina of each 
person's eye by the vibrations of the medium which strike 
upon it. Hence what we call fed, orange, yellow, green, 
blue, indigo, and violet do not exist aAually on the 
spedium, but in the eye of the obser\-er, and probably 
one person will see the red beginning here, and extend- 
ing thus far, whilst others will see it beginning a little 
more to tbe left, and ending a little morn to the ri|^t, vt 
vice vena. Vpoa that point tiaera is nolbtng natly aettled* 

As to the nratof the ibregotag Intoencea tbe energy 
of light is said to be concentrated in tbe ydlow portion 
of the visible speArum. If the views of those whose 
pursuits are photographic are to be recfived, the per< 
plexities of science are increased. The very name of 
their art — photography — indicates the writing of or by 
liijht alone. 

The faift is th.it photography is not a process dependent 
upon light as light, but upon that portion of light 
which is possessed of certain peculiar and hitherto unen- 
plainable influences of a chemical charafter. Photo- 
graphic chemistry is as yet very partially understood — 
were it not that those who think they understand it 
might be offended, the truth would not be outraged by 
saying that photographic chemistry is not at all under- 
Stood. And yet no process for estimating the energy of 
light, as light, hag been suggested more hopeful for 
success than that dependent upon chemical changes; but 
these are not those chemical ones to which the photo- 
grapher appeals. The faft ia, that those changes appre- 
ciated by the photographer can be produced in inorganic 
compounds ; what uunr aie can be partially noted, tbcgr 
can oe recorded, and that in terms which are bot fdaHw 
fnot abiolate), and which chemistry alone caa aaeaMie. 
The day may not be distant when tbe energy «f light, aa 
light, will be duly and absolutely measand. 

Judging from ita place In tbe order of creation p ie . 
vions^ oamad— jndmag fmn its intnence over the whole 
world of animal and vegetable eiiiteaees— judgi ng fien 
such fads as that when light is absent all animal and 
vegetable life lapses into a species of torpor, or sleep, 
and on the return of light nature awakes, and resumes 
its a>flivity and strenj^th, the conclusion is a very legiti- 
mate one, that in light — as light— there is great energy. 
Light opens the eyes, not of animals only, but even of 
flowers ; hence one of our little English flowers is called 
" The day's eye." Those who can sleep through noise, 
and even through heat, are not insensible to the ener^- of 
even artificial sources of light playing, however gently, 
upon the closed eyelid. Medical men and nurses arc well 
aware how essentia! light is for the regaining of health 
and strength by the sick or the infirm. ligvpt and 
Madeira, as sanitaria or convalescent homes for oar 
ailing brothers and sisters, may owe more of their 
influence to qualities or energies of light very different 
from those the photographer esteems than are usually 
allotted to them. And it may be permitted to add that 
marvellous testimony to some unknown element (be it 
figurative or be it real) which, whilst pervading all Scrip* 
ture from Genesis to Revelations, assumes a most 



peculiarity in that expression of St. Paul (£ph. v., 14)1 
" Awake thou that sleepeat, and arise from the dead, aad 
Christ shall give thee [marvellons gilk] light ** not Jito, 
obaerve, but ■•light.'** 

(To be cootlautd.) 
* Thii (obje^ has been enmiaed more ia detail ia "The 1 

of the Bible with E«pcritB«alM Pa^erf a^ammm* i "■* " 
and DaMy, price a«. 6d. 
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ALUM IN BREAD. 

To the Editor of the Chemlcul News. 

Sir, — "Os" in his letter (Ciizmical News, vol. xxviii., 
p. 262) asks for an explanation of the " Shorcditch case." 
The commenlators have so unceremoniously adopted the 
misleading statements made at the Shoreditch meeting 
of master bakers, excepting sn the case of the Times, that 
one can only deplore tlicir readiness to arrive at anything 
sensational by any mc.ins, and learn that truth is not 
always sought after. Vou intimate your intention of 
publishing an article on the Rubjc<fl ; prior fo your so doing, 
allow me to request you will read the enclosed i r ; y cf a 
letter sent to my Dirediors, who asked me for the full 

Kaiticolars of the case. It is curious to obser\-e how, in 
Dlried exercise of judgment, even technical journalists 
iie capable of publishing most gross mistakes. One of 
tiMM (Iron), in commenting on adulterations, observes 
tbtt a chemist in seeking for sulphuric acid pursued a 
eoaKe that would effeAually destroy it, alluding, I have 
BO doabti to a published statement of mine that " the bread 
«aa bnrat in a plattnttm vessel, and the ash carefully 
nainiaed for alumina, ftc.'* This reporter or editor, in his 
wbidooii conceivad, I mppoae, that the aulphnric add mnat 
be dacooipoiad asd lost, wMrais the aw whea oxidind 
ahottid have yielded aathfaftaiy widence both of the 
pfMonee of alemfna and eulpliaiie add, nnleia annonla- 
alum had been employed ; evwi dwa tlM water-solution or 
extradt should have given evidenee of H]S04. In the 
Shoncditch case, the test failed to deted the constituents 
of alum (in any appreciable quantity) said to be introduced 
as an adulterant, and the question put to me was to deter- 
mine whether it was "bad bread adulterated with alnm," 
which charge it was certainly free from. 

There has been so much misrepresentation that I gladly 
take this opportunity of placing the facfls before you, that 
yoo may know what adtially occurred acd what course 
vao pnnaedi— I «n, &c., 

E. V. GAJtPNBa, P.A.Sh M.&.A., 
PmfMor «f Ctetataby. 

Rojral Polttcchnic Iiutiiatioo, 
Mofwi 



IRON HLINGS IN TBA« 

ToUt Editor of tht Chtmical News. 
Sat, — Mr. Alfred H. Allen (Chemical News, vo). xxviii., 
O. 37s) tays that he has found " genuine iron filings" and 
« leaf lumps of iron in tea." At the eaUeA is of con- 

, aad Mr. Allen'a teatime 



iMeiable braaical inteieat, 



teatimeny is 




I ceanine filing!, and what waa the quantity of theae 
and the lumps 7 

As regards the supply of iron filings, Mr. Allen says that 
he has no doubt that he could beg a hundredweight of 
finely divided iron to-morrow. My Sheffield experience, 
to which Mr. Allen refers, satisfies mc that lie is quite 
right, but would it be so easy to "Leg"' such refuse if it 
were systematically used for the adultcr.ition of tea, — if 
there existed a market for anything like the auantity (hat 
I have shown woald be required ? It is just because they 
are not used for any such purpose that the various kinds 
of iron dust produced in Sheffield are so worthleis. If 
there were a dt-mand for the large quantity (5,000, r>rio Ib^. 
per annum) th t \. culd be required for the alleged ai^ul- 
teration, all the iron-works of the world wou!d, as I h.ive 
already stated, be attacked by colleflors of the m.iterial, 
and Sheffield — being capable of producing more than any 
other place in the world, probably more than could be 
pradoced tbrooghoBt the whole of the Chinese Empire — j 
iiotU be diDi atteekid tbt noei vigoroiisly, aod SbelSeld } 



iraa dull woqM te wotOi aa nuMb aa ShelBeld 

plates, and quite as difficult to " beg.'* If this adnlteration 
were carried on at home, aa Mr. Allen supposes, both he 
and I would have seen or heard of truck-loads of iron dust 
being loaded up on the sidings of the Sheffield railways 
and forwarded to L«iidoD,wbieb io the whoioMle teai>aait 

of Britain. 

While differing with Mr. Allen on this subjed of iron 
filings, I take this opportunity of expressing my admira* 
tion of the manner in which he, Mr. Wanklyn, and 
Mr. Bird have studied the subjeifV. The working of the 
Adulteration Act has strikingly displayed one of tlie most 
important influences of scientific education. Ttie excep- 
tional few of competent chemists who have l>ad the 
courage to accept the post of public analyst have distin- 
guished themselves by the modesty of their certificates: 
they have fairly measured the difficulties to which Mr. 
Allen has referred ; and we might almost affirm that the 
amount of adulteration deteAed by the diflTerent public 
analysts has varied inversely with the amount of their 
chemical knowledge and analytical skill. The beet 
ch 11 t ^ have, donbtless, best understood that their office 
demands a special technical skill, for which the education 
and experience obtainable in onr ordinary chemical 
laboratories only afibrds the pietimiBanr, though neces- 
sary, scientific basis, and that toitiier and special prepare* 
tion ia oecaManria order loaulify cms the ablest of oar 
cbemista to MSI aaliilaAorJly the dwdee demanded by 
the AdulteratloB AA. 

This is well ilhiBtrated by your article in last week** 
number of the Chbhical News, on " Alum in Bread." 
Such difficulties as are there explained, and the confiiAing 
evidence obtained in every prosecution where the shop- 
keeper has been able to afford the cost of obtaining 
further analyses than those of the public anal} 1, 1 ave 
proved the cruelty and injustice of the hasty and rujjious 
convirtions that were based upon the half-crown analyses 
and superficial certificates ia the early prosecutions under 
the new Ad of Parliament, and enforce the necessity of 
the utmost caution in the meantime, until practical and 
special experience has enabled the public analyst to master 
the difficulties of his newly-created business. — I am, &c., 

W. Mattibo Wituawe. 

PS. — Since the above was written, I have read the able 
summary of the Birmingham tea cases by Mr. Kinnersley, 
the Stipendiary Magistrate of Birminghain. It is fully 
reported in the Grocer of Nov. 29, and I recommend it to 
the perusal of your readers interested in this subjedl. It 
appears from this that further expetiments ha%-e induced 
Dr. Hassall to reconsider hie fanner conclusions ; he has 
just written to state that he now concludes " that the iron \ 
deteAed in the tea artu not really iron Jilings,bul magnetic \ 
oxide and crushed or*." This to a strong confirmation of | 
my theory of the origin of the iron that naa been deteAed * 
in tea. 



PUBLIC ANALYSTS. 

To tht B4itcr 0/ tht Chmkat JV«n. 

Sir, — Will you kindly allow me space for a few remarks 
on the sabje^ which called for your leader in the Chemical 

News of last week ? I thoroughly agree with the remarks yon 
then made, and I only think that they did not go far enough. 
The subjeA of the competence of the public analysts 
appointed under the Adulteration Adl is a very important 
one, both from a social and from a scientific point of view; 
and I think I may safely say that the growing distrust of 
tlie public as to the value of the adl itself, and particularly 
as to iits administration, is more than proportionally shared 
by members of the chemical profession gener.illy, and who 
are not personaUy interested in carrying out the A<fl, but 
who look on from otitMilc .ts Inip.TriinI critics. 

The adulteration question seems to oscillate, in the 
poMic rsgaidt Jwtwcen two "polea,** if I may oae tb« 
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aimile — the " positive " one of panic, and the " negative" one 
of indifference — both extremes being mischievout, but that 
DM of panic being Iw far the mostliiirtful. Adulteration 
purict MB oftea aided greatly in tbtir development and 
pFO|pren bj peraoaa who, being ignorant of the sabjed on 
wbieb they write, are therefore the more oothiinutic, or 
dse otben who have tome Intaett to aerve 1^ raiting 
an agitation on the tubjeA. 

Much of the mischief arises from two very common 
abuses — viz., the appointment of incompetent men to the 
ofTicc of analyst, a.id to tile j-lurality of appoinlmtTits held 
by tht; same anrdyst. Tfiis l.Utei often necessitates the 
employment of assistants, s unetirncs eti^n>;cd at a low 
raif of rcmunt'ralion, tlic onl',- part of the duties performed 
by the public analyst l-.nnscli (benJcs tlia'.vmg liis salary 
reguLuly) being the signing the certiricates, and the as- 
suming the responsibility of defending them if called in 
question in 3. court of law. 

I, as a chemist, am gl.nd to observe that most of tiie 
fia^ro* hitherto maile public have been the work of 
medical oificcrs of hcahh, and not of rc^^ilar profi ssional 
( heni:sts. When will people be disabused of the idea that, 
becau<:e a man may make a successful diagnosis of a 
medical case, he is, ipso facto, equally competent to perform 
a complex chemical analysis > These frequently occurring 
" mistakes " arc calculated to lower the prestige of the 
analystship, not only in the estimation of the public, but, 
whar is of much greater consequence, in that of the better 
part of the chemical profession. It ia to be feared that 
all this will end in deterring competent chemiats from 
accepting the office of public analyst, and wlU leave the 
vacancies to be filled by yonng and incompetent members 
of the profession, or by medical gentlemen, who, as a rule 

Swith certainly a few Wfffit exceptiona), are generalhr kn- 
itted, ihrougli want of proper training, to fillthe oflice. 

In the intercat of aodety at large, and of tlw chemical 
profeiaion itself, it ia very deaimble that the whole subjed 
should be thoroughly diacuaaed in ita various aapcAs : and, 
in my opinion, there is no more auitable medium for doing 
BO than the columns of your valuable journal, which, 
occupying as it does, the first position in English chemical 
periodical literature, is presumably read by all persons 
who may be supposed to be interested in th:s subjecft. 

Seeing !iow small is the amount of in formation on "food 
analysis," of any real prafticai value, at present available, 
there can be no doubt that a scries of essays on the mbjert, 
appearing in the Chemical News, and written cither by 
yourself or by some other competent authority, would be 
of very great value at the present time, and tbey would be 
highly appreciated by very many of yVK leawft, myself 
among the number. — I am, &c., 

WlU4Aie Ratcufps. 

VVulvi.:bampton, Dec. », iSyj. 

[Such a aariea of essays is in preparatiottt will 
ahortly commence.— £d. C. N.] 



ON THE COEFFICIENT OF EXPANSION OF 
CARBON DISULPHIDE, 

To tlu- EJilor of Ihe Ciumlca! SfU'S. 
StR, — In your report of the meeting of the Chemical Society 
last week, you represent Professor Foster as sayin;; that 
there must be an error in my calculations. I am sorry to 
say that he is perfectly corrcdl ; I have inadvertently 
introduced an error into the formula for calculating the 
expansion. 1 make this avowal to prevent any scientific 
man from being misled by the figures given in \ our report, 
but the corrected numbers will be given when tiie paper is 
published in the Society's jonrnal. The only excuse I 
can offer is that I was attemptmg to do too much, and, 
when persons have too much business and braio-wotk all 
day, they generally find their heads ar« nevw 80 dear at 
night for calculationa,— I am, &c., 

J. B. Hamitay. 



EVOLUTION AS APPLIED TO TKB CHEMICAL 

ELEMENTS. 

To Ihe Edilvr of the Chemical Neu s. 
Sir,— In the i sue of Sd'.\ire for Nov. 0, Mr. Hlanshard 
has drawn attention to the above Eubje<ft by a leiiet, ia 
which he pre-suppoaaa that this theory haa not been die- 
cussed before. 

Allow me to refer him to a letter by the writer, published 
in your journal (vol. xxiv.,p. 131), in which a parallel was 
drawn between the deriwuion of the endless variety of 
planta and animals from one or more aimple fonns, and 
the integration of all the so-called chemical elements and 
compounds from one primordial matter. 

Again (vol. xxvi., p. ijS), a paper was published by me, 
on the "Constitution of Matter," in whii.h I s .tt^h. ! 
some of the considerations leading tu the conclusion ti^^t 
from one primordial matter have beendevdoped or evolved 
all thoae integrant parts the ttvdy of which constitutes the 
science of chemistry. To aobstantiate anch views it ia 
chiefly necessary to prove the identity of the matterof one 
element with that of all other dcmeota, and this c&nhest 
be done, perhaps, by showing that those properties, cott* 
sidered as peculiar to each element respedively, aie 
properties which are determined by a definite expense of 
force iti each cafc. 

I do not w;sh to enj^age in any ciscussion on the matter, 
but perhaps I may be excused for pointing out that the 
above views SLeni to be gaining credit. Thu?, at the 
meeting of the Cheniical Society on M,iy I5 list, Dr. 
Armsitron^ pointed out that " isomcnstn " admits of sn 
easy explanatiof. if it be assumed " that clift'crcnt amounts 
of force have hi en c\-pended in the formation of the 1*0- 
n'.cnc conipouiiGs," and, as Dr. Mills then stated, it was 
eight years since he liad propounded and published a 
dynamical iluory in explanaf.on of " isomerism " — atheory 
*■ parallel to that proposi^d by Dr. .Armstrong. The con- 
nexion between such views and the evolatioQ nf the 
elements is at once evident. — I am, &c., 

CHAB. T. KtMOKTT. 

Ksflrioctim, Wh Nor. as, til^j. 

PHOSPHORUS A TEST FOR lODATES. 

To the Editor of the Chemical Neu-u 
Sir,— I observe in your "Chemical Notices ficiii roreign 
Sources " of Nov. 21 .1 notice of phosphorus as a rejj;cr.; 
for io'Jates. Without wishing in any way to detr.ict Iruia 
the author's merit as being the tirst to publish this rca(f;!OD, 
I may yet be permitted to state that I became acquair.ted 
with it more than eighteen months a^;o, while expenmeniir? 
on the presence of iodate of calcium in sea-water. 1 tatit 
many experiments on the aAion of phosphorus on the 
iodates, one of which I find mentioned in my note-book, 
under date May 3, 1872, and as this particular experiment, 
referring to the aif^ion of rrJ phosphorus, has still a shade 
of novelty. I give it : — " Red phosphorus diffused io water 
ads, especially when heated, upon iodate of calcian. 
liberating iodine. The phosphorus, added in excess, with 
addition of hydrochloric acid, givea a clear coloodan 
liquid." I endoee the leaf, tom'from my note-book, cen- 
tal nirrg this account. I aaed carbonic disalpbide, cn- 
tasning a minute proportion of phosphortia dJsaolvcd ia ili 
as a oaofiimaloiy teat Car the presence of an iedateinaea- 
water. But the experiment requires great care fn otdir ta 
get a satisfaAory result; for, if the pliospliorusiaineictiti 
the carbonic disulphide (containing phosphorus in solutiM). 
when shaken up with sea-water, becomes opaque and of* 
brownish orvu let tint, owing to the redjAion of 
traces of metals from sea-water, which, being collefledby 
the disulphide, give that appeacance. \\ ith proper care 
it is. however, possible to get the veiitable iodine reiAiOtt 
from bca-vvatcr by tlus test; but the danger of the coo- 
founding of the true and the simulated reattion by so.T.t 
who might icpeat my experiments without sufficient cv^ 
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deterred me from ]^ulillsliing the faift, especially as I gave 
adequate evidence of the presence of iodate in sea-water 
without it. Moreover, I intended to make further investi- 
gations as to tlie metals in sea-water which give the 
rsadion referred to, and I have not yet been able to com- 

Flete these. Hence the delay in publishing the observation 
made as to tlw flAioii ttf plM^ligntt on iodates.— 
I am, &c., 

E. SOMSTAOT. 

Raaaair, Uls of UiOt Nor. 24, 187}. 



HYDROGEN AND SOLUTION OP NITRATE OP 

SILVER. 

To thi Editor 0/ tht Chemical Newt. 
Bll«— Dr. Willwiuon'a assertion that the fcotnbility of 
hydrogen in water dlmintaliet with liae of temperature, 
wiU probably rarpriie thoM of jfoor leaien who happen 
to have read BoMCii^ admirable. text>hookoo ras-analysis. 

According to Banten. the tolnbilinr of hydrogen in 
wator ia the same for a wide range of imnporaturc (the 
coefficient of solubility being 0*019.) AOGOrding to 
Hansen hydrogen is distinguished from most other weU< 
known gases by the constancy of thia coeffideat. 

Whether Dr. Williamson'a remark touching the 
solubility of hydrogen was made at random, or whether 
it was a record of unpublished experin:ents of his nu n, I 
am unable to determine. Ur. Williamson's statement 
ih.Tt hydrogen is more soluble in solution of nitrate of 
silver than in water; and his suggestion that some 
chemist should make a measurement of the solubility of 
hydrogen in nitrate of silver, during the interval between 
the commencement of the passage of gas throu^jh the 
liquid and the first appt'ar.incc of precipitation, calls for 
comment. It will be evident that, on the ass.unptiDn that 
the first aAion of hydrogen is to reduce nitrate to nitrite 
of silver, the resulting nitrite cannot make its appearance 
nntil sufficient nitrite has been formed to saturate the 
aolntion. The experimenter who overlooks this faft will 
he in danger of calculating the hydrof^ which has 
combined with oxygen at Itlt wore exiatiog la lolation 
in the nitrate of silver. 

For my own part I am inclined to doubt whether 
■olatioo of nitrate of silver dissolves more hydrogen 
than watar docs ; and I should advise caution on the part 
of aaj yeaag cbemiat who is diapoied to follow Dr. 
Williaauop in thia mattar. 

J. Alfkeo Wanslym. 

Dte. I, t^rj. 



MISCELIANEOUS. 



The Royal Society.— At the annual meeting of the 

Royal Society, held at Burlington Honae on December i, 
the following gentlemen were appointed officers and eonaeil 
for the ensuing year: — i'mtt/rM (—Joseph Dalton Hoolwri 
C.B., M.D., D.C.L., LI-.D. Treasurer— WiMisim Spottia- 
woode, M.A., LL.D. Si\ r, t<iti< s—'Pro(. George Gabriel 
Stokes, M.A., D.C.L., LL.D. ; Prof. Thomas Henry 

Huxley, LL.D. Foreign Secretary Frof. Alexander 

William Williamson, Ph.D. Other Members of the Council 
—Sir George UiddcU Airy, K.C.B., M.A. ; Sir B. C. Brodie, 
Bart., M.A., D.C.L. ; Professor Arthur Cayley, LL.D.; 
John Evans, Sec. G.S., F.S.A. ; Daniel Hanbury, 
Treas. L.S. ; Nevil Story Maskclyne, M.A. ; Prof. J.imcs 
Clerk Maxwell, M.A.; C. Watkins rr:tu:M, 1' K S N.A.; 

{oseph Prestwich, V.P.G.S. ; Andrew C'lombie Kamsay, 
,L-.D.; Rear-Admiral G. H. Richards, C 13. ; Prof. Gecrgc 
Rolleston, M.D., M.A. ; J. S. Burden Santicrson, M.D. ; 
William Sharpey, M.D., LL.D. ; Francis Sibson, M.D. ; 
Major-Geoerai R. Strachey, R.E., C.S.I. Afur the 
aooiversafy dinner, the Fellows of the Society adjourned 
to aaw apaitmeau at Sorlington House. 



Public Analyst. — Professor Alfred Anderson, Public 
Analyst to the Vestry of St. Martin-in-the-Fields, and 
Professor of PraiSical Chemistry in Queen's College, 
Birmingham, has been .nppointed Public Analyst to the 
Board of Works for the Poplar DistriA. 

Physical Society.— A preliminary meeting was held on 
Saturday last, in the Physical Laboratory of the Science 
Schools, South KensingtMi, to conaider the formation of 
a Physical Society. The chair was taken by Dr. J. H. 
Gladstone, F.R.S. Tbirhf-aix gen t lemea were preseatt 
including moat of the Phjraiciata of London. It waa 
resolved that the fbllovHng genUeaien be leqaested to 
serve as an otvaotshig Committee:— W. O. Aduns, B. 
Atkinson, W. Crookes, A. Dupr£, G. C. Foster, J. H. 
Gladstone, T. M. Goodeve, F. Guthrie. O. Henrici, 
B. Loewy, Dr. Mills, A. W. Reinuld, and H. Sprengel. A 
letter was read from the Lords of the Committee of 
Council on Educatifjn. granting the use of the Physical 
Laboratory and Apparatus at the Science Schools, South 
Kensingion» for tlw pvrpoees of the Soclc^. 



PATENTS. 



ABRIOOMBMTS OF PROVISIONAL AND COMFLBTB 

SPBCIFICATiONS. 

ImfrovtnUHls in utilising alkali waste in the maiiu/aclure or pra- 
Juelwn of bmletine maUrialt. J. Buchanan, manufaMuring chemist, 
HfbbLrn, Durhim. March 1. 1871.— No. 75*. The invention con- 
ii\tH ir. combining the waite with Mod, gnvcl, rock, itac, watte glu$, 
aUict, or other nimilar malerials. Tba COfflbiMtkia is tBt&td Iqr 
crinuf Oe ■Mtcriali tofctber, and the —pnart k aualM iM» 
brielts or Uoeka or used a* a cement. 

Imprnvtmrnti in the manu/arlure of soda anit fiolassa, Jamca 
Harj;fca\es, chemist, Wldnej, Lancaster, and T. Kubinson, iron- 
founder, of the same place. March 3, iB/j.— No. j6i. Thia cooaials 
iakaatiacandile'seiaia^lMtaofsaaaw potsasamtlieaifegnacceua 
mailer and metallie otMe or osides t* • peint sliert of ftislen. The 
mast ia then cooled trilbout c«pnsure lo the alraoiphere and Ihiviaied. 

An imftovemtitt in dyeing and fixing 0/ vhat art kmu n a; untline 
colours. Edward Hunt,profcssional cbcmitt, Woralcy Street. SaKord, 
Laacaabire. March 3, 1873.— No. 7M. Thia ProvUfamal SocciBcalioa 
detcribci dyeing i nd fixing aniline ca(o«r« upon cotton andlincnyarBa 
and fabrics with a mordant composed of an aluminoui talt combinad 
»iih );'.:.itin ar.d tannin. 

Jmprovemenii iit treating catechus, cutch, or i^t^mbxtr, Ic obt4Hm 
products therefrom suitable for use in Mnnir/f , ilynn/;, and printimg, 
Bdwari Hunt, profettional ehemiit, and Gcor^v- Manlejr Hopweod, 
both of Wortley Stri ct, Salfuril. I.ancajhire. M.irch 4, 1^7^.— >fo. 7B3. 
Thii provisional -.J Ltiii...!:' :'- .i:Si[i'.jLS trcitin^ 'hr c aicLtiua, cutch, 
or gambier to at 10 scpai^it:: the matrn^ii ill treatcil into two produAs, 
the one tuitaltle to the tcquircmenti>of the tanner, and the other 10 the 
rcquirementi of the dyer and rrintrr 

Improved protases Jor the txlr,ulio>i of ■.oJinf. Brialow Hoot, Serlc 
Street. Lincnir.'t Inn, Middlemv A < mmunicatioil from Al*aro 
Ffancitco Cat.ei Kcvnoto, rtiris I M.irth 5, 1873. — No. 799. Thia 
invention compruet the following procctsct :— (A.) Three proceatcs for 
the ettiac^ion of the iodine contained in iodatei, applicable lo the ex- 
tr.K'lion (i( the icxline contained in the mother waleri, of the treatment 
uf "caliche" in the mother waters, of the purification of Amciican 
nitrates, and o'.her similar produdla. (B.) Two proccaaes fur the ex- 
traction of the iodine contained in the form of iodide. 



NOTES AND QUERIES. 

Sulphide of Sodinm ih Black-Aah.— Would any reader plaaas 
sajr what i!> the nadicat metbod for estimating tfa* above far waiwftie- 
tarini: purpc:iiea iriura auiqr ■amplea aie wsm i ned dalljr^A 

SVBSCktBEK. 

Vanadium in Iron Ores.— Can aayoMinfans IN of a rellabte 

method of citimatinE quantitatively tiie amOVBt Of VSaadiom in irca 
ores or pig-iron ?— S. P. 



TO CORRESPONDENTS. 

EaRATl'M.— In CHEyiCAL News, vol. xxviii., p. 277,001. Xi/br^CBalk 
Fcancii," read " George Bult Francis." 
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Examination of Blood Stains, 



SUPPLEMENT 

TO 

THE CHEMICAL NEWS. 

Vol. XXVIII. No. 73>. 



THE EXAMINATION OF BLOOD-STAINS. 

A COMMISSION, composed of MM. Mi.ilhc, Maytt, Lefort, 
and Corn:l, liave furnished an interc&tin)^ leport on this 
subjed^ {k> riviri lYi /Vicrwiflf /<■, J u!y loth, 1S73 ; Progrls 
Medical, Ai.:gui-t 23). Thty po;iit cvit that in the present 
day it i« nu longer possibk-, in the Lxamination biood- 
itains in IcRal medicine, to rest satisfied with the physical 
charafturs observed by the naked eye. The microscope, 
tometimcs alone, but more often associated with chemical 
analysis and the spe^roscope, enables us to obtain an 
exaifl diagnosis formerly impossible in t pMlt DOOlber of 
CaMS> Two conditions may occur. 

I. When the stain is of recent date, or supposed to be 
so, the red corpuscles should be particularly examined, 
and every care taken to preserve them wittlOttk change. 
Tbe atains must not be washed with water, so that the 
bWDaliD may not be altered. After insisting on the 
nferoMopic charaaers of the blood-etainti iadieted or 
eoin|»red vnth thoie of varioni 'oniinRlit die eoauniMion 
entimerato with care the flaids wUcb are deatnidtiTe or 
presentttive of blood^corpai^t. Among the fint, 
wrater, and petticnlirly hot water, acetic, gallic, hydro- 
cblorie, and eelphnrie aeide; and of alkalies, potash and 
loda, even in weak eolution, and ether and chloroform, 
and many other reagents, so alter the blood-corpuscles as 
to cause them to entirely disappear. Alcohol, chromic 
and picric acids, and bichromate of potash, preserve the 
corpuscles, tl".cuj;h they liter their form. '1 he preserva- 
tive tiuids are tliuse wliose cornjiositiun approach nearest 
to scrum, such as tlu- iociifed serum of Schultze, an ex- 
cellent preparation, made with auiniutic fluid, to which 
arc added a fc'. drops of the tinAurc of iodine, 80 as to 
give it the colour of whuc wine; or better, a fluid com- 
posed thus —white of egg. 30 [grammes ; distilled water, 
270 grammes ; and chloride of sodi-.ini, .\o f^rammes ; or 
even a fluid containing 0*5 per cent of chlonde of FcKliuin, 
or 5 or 6 per cent of sulphate of sada. If the stains be 
wetted and softened by these Huids and then examined, 
white and red corpuscles and fibroid particles will be 
observed. 

3. In more didicult cases, when the microscope, owing 
to the alterations which time has effedled in the hxmatin, 
can give but vni^iie information, examination by thr hpec- 
tCCMCOpe and chemical analysis enable us to arr at 
precito tesults. The use of these means, being kat known 
and al«o more delicate, requires special study. 

1. Spectrum Analysis. — Colouring matters have the 
power of absorbing certain coloured raya ol white light— 
the tame alwava for the tame aabataacOk TUa ia the 

Principle on which apeAroKopic examination ii baaed, 
f into an aoalyaiag tube fHad with water a few dfopa of 
a aolntion of htemoglobin be introduced till it hat the 
colour of peach-blossoms, the luminous rays of the spec- 
trum passing through this fluid present two bands of 
absorption between the lines D and E of Frauenhofer in 
the yellow and the green. The same laft would be 
observed if a few drops of blood were substituted for 
ha:nui^lobin in the analyftiK. In a case of doubt, the 
haemof;lobin of the blood could be reduced by adding to 
this latter a reducing body. Destroyed ha;mo{»lobin has 
a diflercnt speArum from oxygenated h»moi;lobin ; a 
tingle absorption-band as large as the two former bands 
united, and a little to the left of Frauenhofer's line D. 

2. In bl6od in a aute of decomposition, or which has 



been treated by acids or caustic alkalies, hxmoglobin is 
changed into a new substance ; hxmatin is formed, 
which, combined with hydrochloric acid, gives charac- 
teristic crystals. In order to obtain them, we must 
proceed thus. A small fraj^ment of dried blood is placed 
on a glass slide ; it is dissolved in a drop of water, and a 
minute portion of sea-salt is added. It is covered with .a 
thin slide, and pure acetic acid is made to pass between 
the two slides, and it is heated over a spirit lamp to 
boilif»jj-point. Acetic acid is again added, and it is heated 
afresh, and ihi> is repeated till the crystals are obtained. 
They are rhomboidal, of a dirty brown colour, quite cha- 
racteristic, and require to be seen with a magnifying 
power of three hundred or four hundred diameters. With 
the smallest quantity of blood theae two readions can 
always be produced— the speArum examination and the 
crystals of hydrochlorate of hxmatin ; and they are so 
certain, that the existence of one alone enables one to 
afiirm the preaeoce of blood. 

3. The third process, though not so exaA as the pre- 
ceding, ought nevertheless not to be negleded. If to a 
vei^ small quantity of blood dissolved ia a little water be 
added a few drops of tindure of guialcnm and ofUlMMndo 
of hydrogen, a pcftistent Une colour is immediately pro- 
duced ; but this very aeniitlve reaaion can be obtained 
with ether organic matter, nasal mncui, saliva, &c.; it 
therefino only give* a probability. We must proceed In 
the following manner. A tindure of guiaicum is pre- 
pared with alcohol at 83 degrees, and guiaicum resin ; a 
mixture of sulphuric eihcr and binoxide of hydrogen is 
also made, and enclosed in a stoppered bottle, and kept 
under water in the dark. Thi.n preparation is less iiabld 
to chanr;c than pure oxygenated water. The objcii^ 
stained with blood, if it be white, is put into a little cup, 
then moistened with water to dissolve out the blood-stain, 
and washed in distilled water; this water is then Eub- 
mittcd to the adion of these reagents. If the thing 
stained be coloured, and the stain little or not at all 
visible, it must be rnoislenr-d and tlien pressed betv.'een 
two or three sheets of while blotting paper, and tried first 
With tite guiaicum. if the stain be of biood, a reddish or 
brown spot will form on the paper. One of the sheets 
should be treated with ammonia, and the stain will become 
crimson or green. A second sheet, treated with tinAure 
of guiaicum and oxooiscd ether, ynW give a bine colour 
more or IcM iatcnae, aceofdiag to the ^juantity of the 
blood. 

To recapltalate: i. If the ttaint or scales of blood 
appear recent, the corpnscles may, after the necessary 
precautions, be examined nndcr the n^cpoacope. and their 
presence, diameter, ftc, observed, which wilt enable one 
to diagnoae the origin of the blood, whether hnman or 
aainal. a. If the audos be old and the Uood changed, 
the reaaion with the tinAure of guaiacum would make 
the presence of btood probable ; but its aAual presence 
cannot be affirmed without spedlrum examination, or the 
produdlion of crystals of hydrochlorate of hxmatin: one 
of the two is sufficient, it is unnecessary to add that 
these readiona do nol cbow Whether the blood is hnman 
or aoimal. 



PROCEEDINGS OF SOCIETIES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 
Omtrttt UoHtkty M€*Hiig, Zhumitr ul, 1873. 

Gaoaoi BtrsB, F.R.8., Treasurer and Vica-Pftridcnt, in 
the Chair. 

TiiF. following Letter to the Family of the late President 
was unaminously adopted by the Memben present : — 
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Royal Imtitution. 



"The Memberi of the Kojnl Insiiiation beg to be 
permitted to expma to the family of their late President, 
Sit Heniy Hoitaad, tlielr deepest sympathy in the great 
lost tbey have recently smtuned. It is a loss in which 
tlM iBttitatlon largely sbmt; and U hat to deplore a 
Freaident esteemed all for hia diatinniialwd aaentific 
and liurary attdaantnta, for the aWutiet and varied 
cxpetleDce he broaght to Ibe ^erformaoee of hia duties ; 
aad beloved for the uniform kindness and consideration 
with which he discharged them. In the published record 
of his life Sir Henry Holland has acknowledged that his 
connciflion with thy Rtiyal Institution had been very 
valuable to h:m It is now for the Members of the 
Institution to ttsti fy their jirufountl <-cnpe of tiie txccLwiiiiij 
advantages conffrrerf by that r.^-sociation upon tlic lioyal 
Institution. In it, as lie Inmstlf h.is rel.ttcJ, !ie stood by 
the cradle of some of the most wonderful discoveries of 
the a^c, and wAtched ilieir progress to maturity and fame. 
He was one of the earlii-st to witness the produiftioii of 
the alkaline t;ictuls by l'.iv\', and amonf; the first to see 
the small luminous spark elicited from the iiiaf;net by 
Faraday. In later times he was foremost in cstablishinf; 
the Royal Institution Research Fund, and was unceasingly 
generous in his own large personal contributions to it. As 
President he was always at his post, ever prompt with 
assistance and counsel ; a sound adviser and a courteous 
friend. The recolle<flion of his presence in the Institution 
will not soon be forgotten, and will long remain tn be 
cherished by its Members with affeAion and regard. The 
close of such a career matt be noted with no ordinary 
feelings of interest and regret, and the Members of the 
Royal Institution desire to assure the family of their 
laasentad President bow fuUy tbey enter iolo the uoivetsal 
sorrow for his death." 

MrF. Walter Fawcett, and Mr. Ch.irles CraJJock 
Underwood \vcr<^c!,-i-l, i! Memhi-rs of the Royal Institution, 

The Duke of Northumberland. I'.C.L.. u as utianlnsously 
cledled President of the Royal Institution, in the room of 
the late Sir Henry Holland. 

The following ledure arraflgementa for the ensuing 
Maaon were annouactd >- 

Christmas /-u/nr.i (<u{iipt<d lo n y .f. ivllc Auditory). 
Professor Tyndall, D.C.L., LL.O.. F.R.S. Six leftures 
on *■ The Motion aad Sensation of Sound," on Dec. 27 

gtturday), Dec. 30, 1873; Jan. t,3i6|8, 1874. Before 
Iter, 1874.— Professor Ratlierfivd» M.D., P.ILS.E. 
Eleven leAuies " Oa the Nervooa Syeteni," on Tuesdays, 
Jan. 13 to March 34. Profesaor P. M. DuBcau, FJLS. 
Seven MUires "Oo PalKoittologyi with lefotence to 
Extioft Aaimals and the niyaieal Geography of their 
Thne," on Thursdays, Jan. 15 to Feb. 26. Professor 
W.C.WiUiarasoo.P.R.S. Fourledures "On Cryptog.tmic 
Vegetation." on Thursdays, March 5 to 26. Professor 
G. Croom Robertson, University College, London. Four 
I<'(;lures •' On Kant," on Saturdays, Jan. 17, and 
Feb. 7. R. Bosworth Smith, I'.sq., Si. A. Four lec^uies 
"On Mohammed and Mohammcdism,' on Saturdays, 
i'eb. 14, 21, 2S, and March 7. Charles Thomas Newton, 
Esq., M.A., Keeper of Greek and Roman Antiquities, 
nriti'h Museum. Three le<^nrcs " Oa Fphcsus," on 
Saturdays, March 14, 21, and 2S. 

The Friday Evening Meetings will commence on 
January \(}, St 8 o*efock p.in. Tlw Diseoune will begin 

at g o'clock. 

I'riday livcninc; I.)i'-coursi-s dutin;; the Season will 
probably be given by Professors Tyndall and Sylvester, 
Sir Julius Benedict, Mr. A. H. Garrod, Dr. Doran, Mr. 
Vemoa Heath, Mr. Francis Galton, Dr. Bordou Sanderson, 
K . CofBUt I>r. CarpeBtar, and Prolieasor Ramsay. 



Chair of Chemistry Carmichael School of Medicine 
(Richmond Hospital) Dublin. -C. R. C. Tichborne, 
Ph.D., F.C.S., M.R.I.A..&C.. has been appointed Professor 
of Ckmntatiy to dM nbova School of Medidoa. 
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Les Etif^rais Perdus dnns Us Campagnes. (The Maourea 
Wasted in the Country.) Par N. DelagardC. Paris: 
Librarie Centrale d'Agriculture et de Jardinagc. 
This work calls attention, perhaps in a rather more 
rhetoric.Tl style (l .. 1 wnuld be adniircd in England, to th.e 
serious waste ot uia.T ursal matters taking place in France. 
This waste is estimated, apparently without exaggeration, 
at 2 milliards of fr<incs yearly. He considcrti human 
excrement to have more than one-and-a-half times the 
value uf slieep's dung, twice that of horse-dwnff, and three 
tinu > ttiat of cow-dung. The dcjeLtions uf an .idult 
pel- n lie estimates fo have an average yearly value of 
2.S francs. I'oudrette, a form in which night-soil is com- 
monly used in France, lie considers to have lost five-sixths of 
its fertilising properties, a view which we see no reason for' 
disputing if the method of its preparation is fairly con- 
sidered. It mutt be noted that the author confines his 
est inmates snd recommendations to the rural distrids. Of 
the loss in the towns and of the method of pneveoting it 
he doea not tieat. 

Now many persons will be inclined to deny that any 
waste of manurial matter takes place in the covntiy. 
They will ask. What can become of (he excrements of 
man and beast if not applied to the land? But, before 
manures teaeh the mot where their aAion is wanted, they 
are often suSoied tolie finr a Img time fermenting, an4 
allowing tbetr mott valuable constituent, ammonia, to 
" waste its sweetness on the desert air." No less are 
they injured, in a majority of cases, by the loss of their 
soluble constituents, such as phosphoric acid, pot.ish, 
mar;ne«ia, &c. It is something quite common, in passit^g 
a f.-irm-yard, to notice a driblet of deep brow n liquid oo.'inj; 
from tl'.e manure heap, and lindin<( its way to the nearest 
ditch. Iltnce, after nourishini; the weeds alori; the water- 
course, it ultimately ilows into tlie same brook .^nd .lids in 
the pollution of our rivers. In like manner, the village 
cesspool^ too often will be found draining into the pomis 
and streams. Thus, though the manure is ultimately 
carted in due form upon the fields, it is, con-.pasalively, a 
mere inert residue deprived of its mast valuable con- 
stituents. The autJior proposes to arrest such escapes by 
substituting for the cesspool portable cbc.ts, in which the 
excrement is hroupiht into contact with cof peras, sulphate 
of lime, &c , to fix the ammonia. The contents of iheie 
chests can then be regularly withdrawn and applied to the 
soil. The drainings of danghilts, and the urine, a very 
large proportion of which runs to waste, both in town aad 
eeuntry, he proposes should be carefully colleded in 
appropriate pits or tanks. A mixture which he suggests 
for absorbing both the volatile and the liquid constiluenta 
of excrements is composed of 18 double decalitres of dry 
earth, powdered and sifted ; 3 double decalttiee of adiea; 
2 double decalitres of gypsum; and t double decaUtra 
each of slaked lime and or charcoal dust. In a foUowiaf 
seftion he refeia to the waste of dead aainuts, which are 
often buried entire in pile. The water in which sheep or 
parcels of wnni have been washed, and the liquid resulting 
from the rettutg of flax and hemp, have also considerable 
manurial value, and, as the author points out, are only 
used accidentally. He shows that the non-edible fungi, 
which in some parts of the Continent arc very abundant, 
cotuasn in tiieir moist state about 15 per cent of nitrogen, 
and are consequently well worth collcdlnr; .is manure. 
He protests, also, a^.unst the burning of sttavv, by which 
its nitrogen is dissipated and its mineral constituents 
thrown into a less available condition. What would he 
Ins opinion of a new .igricultural steam-engine specially 
arranged to burn straw, and recommended as a great im- 
provement. 

This work, slthotiph it does not profess to contain any- 
thing new to the aj;ricultural chemist, is likely to be very 
useful. It calls atteation, in a plain, unpretending manner, 
to lonei wbicbt thongb iodividaally trilling, amennt in 
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the course of a year, and over the extent of a svliole 
country, to S'jms of national importance, and it points out 
Simple methods for their prevention. The lesson is worth 
■ttcBtioB «■ boili fides of the ChMUicL 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



Oudtr thit hfHiHrte; wi!! hf fnvn,{ «n fKrycIofjiiir tilt (•/ 

Cfji'i'tiiilt piipiTi fuhliiht'i ii:rv,:A tiurtn^ the fr.'.t uteM, 

vttk aistraels of ail inuiftMt oj dkiianlagtout abtidgmtnt. 
The two half-jftarly voluuits 0/ tht Chbmigal Nswc, with 
their ceptent inJUet, wtll, Ihere/ore, it MM^MlMf M M 
Englilh tdiliom ^ tkt " Junretbencktt," 



Narz All dccTiwer lemiMMtsra If • Cmlfsradei eelCM Mlmi»ist 
•xprcticd. 



CompUt Rindus llcbdomadttira des Sic.nctt 44 FAtaimU 
dtt Seitncts, O&ober 27, 2S73. 

Sfactli HoM on Ouuio.— M. Chcvreul.— The autlior 
has found in gnaao emtals eonlsiBing three baaes — 
potash, ammonia, and lime combiaed with oxalic acid. 
They are aolable in water, and the coneeotrated aolntion 
is not rendered ttirbid by oxalate of ammonia, even after 
the lapse of forty hours. If the solution is much diluted 
with water, and allowed to stand, it loses its transparency 
and beccnn-5 turbiil. Thr opacity is due to tliL' cU-jioRiiion 
of oxalate of litiie. lie lias also discovered urate of lime 
in guano. His tesearciies on ycano have re\ealed faL''ts 
of crystallisation an.iloL;ous to this, which h.c communi- 
cateJ to tlie Acade:i:y re<5alt!;!i;; the salts of dead buiiies. 

Purification of Hydrogen Gas. — M. Ch. Vioiette. — 
The author finds that if hydrogen is prepared from zinc, 
and purified according to the method of Duma*, it contains 
no gaseous compounds of cnrboo. If faniead of alac, iron 
(whether wrought or cast) be used gaseous hydrocarbons 
are produced, and accompanying the hydrogen. Whether 
carbon exiata at all as an impiuin in ainc ia donbtful, if 
we consider the mode of its cxtraaion. 

Sugar Contained in Vine Leaves. — M, A. Petit. — A 
Icilo. of 'tint leaves yielded 15-8 grms. p( cane-sugar, and ; 
'7'49 grms. of RlncoEe. .-X kilo. <:f peach leaves yielded ' 
33 grms. of cane sugar, and only 12 of glucose. 

Reply to a Note of M. Respighi on the Extent of 
Variations of the Solar Liamctcr. -P. Stcclii.— In 
opposition to M. Respighi the author finds no dilfcrcncc 
in results, with the obiedlivc prism and with the interposed 
prism. The small value he obtains for the solar diameter 
diminishes by five or six seconds the diameter given in the 
" Nautical Almanack" {32' i3"i). This result agrees with 
that of Encke, who gives 31' 36-8" and with that of M. 
Mssaola, lately published in Turin, 31' 57*3"; the influence 
of atmosphcnc oscillation, irradiation, &c., having been 
eliminated. 

Researches cn Crystalline Dissociation ; Evalua- 
tion and Distribution of Work in Saline Solutions. 
(Continued.)— MM. l avte and Valson. Wlicn salts of 
strong acids rre t^-ssolve.l in sufljcient water there is 
established 1:1 liie l.-juor, anil between the elements of the 
salts, an cquil.btiittn such that each of the meulloidic 
r.id:cals may be supposed associated with one of the 
metallic radical", nnd reciprocally. This appears specially 
from the observation of phenomena of llurnio nfiilrnlitv, 
which has been deduced from the existence of th.crmal 
modules. Havinj; studied the question as regards varia- 
tions of volume accompanying the phenomena of solution, 
the authors find that the densities of saline solutions have 
telatioBS of a similar nature. There are modules of 
dentity as tb«f« are thermal modolcsi «ad Ibeie Is « 



itcutrniiu^ with reference to density as with reference to 
heat. The authors, for convenieaco sake, deiigontA Od* 

ihnuntutrality. 

New Process of Condensation of Liquefiable 
Matters Held in Suspension in Gas. (Reply to M. 
Colladon.) — MM. Pelouze and Audouin. — The authors 
state that the novelty in their invention is the rcfleding 
condensation in the dry State, by simple shock of finely- 
divided liquefiable matters without the intervention of 
water, or of any liquid solutions, and without cooling 
surfaces, both of which M. Colladon employ?. 

Results of Experiments made at Hyeres on the 
DcstruiTlion of Phylloxera by Sulphide of Carbon. — 
M. l'..i/ille. The entire co'it of treating each &lu<;k is 
e^>ti;naleJ at not over 50 centimes. 

A<^ion of Condenser on Indu(5lion Currents.— 
Lecoq de Boisbaudran. — While physicists generally 
admit (the author thinks) that the spediral modiiications, 
produced by introdudion of a Leyden jar into the induced 
circuit, are due to variations of the temperature, and not 
to any particular alteration in the physical nature Of the 
discbarge, he yet offers some remarks in support of this 
view: — i. One may observe the thermal superiority of 
the condensed spark over the ordinary spont oa com- 
paring together the speArx obtained, imdcr diihreat cob. 
ditions, by means of the same substance. %. The edSedls 
of the condenser being due to increase of temperature, 
there ia gradual pasMge from the qwQrn obtained with 
the aureole of the ordinary sperfc to thoee when a power> 
ful Leyden jar is employed. 3. The adion of the con- 
denser does not appear the same in different spe<flra. 
4. The different lines of the same spe^rum are not always 
equally affeded by the condenser. 5. The lines inten- 
sified by the condenser become nebulous and enlarijed. 

6. The broadening of narrow lines at bi;^h tcnipcraturc is 
txplaincd by the pcrtorb.nions unJer;jone by the molecular 
niovetntnts, when the forces applied are con^-iderable. 

7. The linei of emisMon of solid or liquid suh.^tances are 
nebulous. 8. It ^^eenis nece&sdiy to distinguish two kinds 
of continuous spectra proceeding from those of the second 
order, viz., {a) spcclra, the lines of which are enlarged by 
increase of temperature; (&), those, the hm-s of which 
owe their enlargement to the little freedom of the molc- 
CLsles. If, as it seems, there is sometittus a ^''•^^"^1 
lrar.s.''orrMation of the shaded bands of a spectrum of the 
first orilcr into the narrow ones of one of the SeCOnd 
Older, it is in consequence of an increase of temperature. 
9. The sparks of diflerenc induAion coils present spedlral 
diftexencea to the inequality of the temperaturea de- 
veloped. 



Lubig's AnnaUtt dtr CkemU und PhamMUm 
OAober^, 1873. 

On Bromteluole and tlw B^viotir of their 
Hydrogen AtolDt. (Part L)— H. Hiibner and J. Poet. 

—A lengthy treatise, extending to 66 pages. The 
authors, who have been assisted in their researches by 
Retschy, Hiisselbarth, Weiss, Terry, and MijUer, treat 
firstly of crystalline para-brom-toluol and its derivatives, 
such as ii para-brom sulphi-toluol, o-para-brom-sulphi- 
nitro-toluol, « para-brom-snlphi-ben^oic acid, /i-para- 
broni -s Li Iphi- toluol, i-t-para-hroni-sulphi-nitro-toluol. .4')- 
para-broni-'.iilphi-bi. n.o iic acid, orthn-sulphi-tohiol, and 
toluol-sulph-hydratc. I-iquiJ ortho-broni-loluol is next 
examined, with its derivatives, ortho-brom-sulphi-toluol, 
ortho-brom-sulphi-nitro- toluol, ortho-broni-suiphi-ben.: :.. c 
acid, and meta-sulphi-toluol. In succeeding chapters, ii,e 
authors show the place of the sulphi group in the 
ciystalline brom-to!uol, the inability of the isonietic deri- 
vatives of brom-toluol to pass into each other by the 
adion of heat, on the position of the constituents in the 
brom-toluols formed from bromine and toluol, on unifor- 
mities in the proportion of crystalline water, oa molecular 
co mWa ations, km on qaantiTaience* 
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Determination of Nitrogen.— S. VV. Johnson. — This 
proposal to use sulphate of soda to replace hydrate of 
nda in aeda4iiii« hat beea tittady noticed. 

On Atacomlte.— B. LodwiK.— Theoretical eomidera- 
(iotis on the eonslitaiion and possible formula of 

atacamite, with remarks on brochantiie, 

Nitro-Dcrivativcs of Naphthalin. — F. Beilstein 
and A. KulLlbcri;. — 'I'lie autliors enter upon an tx.iniina- 
t^oti of mono-imro-naphlh.ilin, a ancJ ^3-din;tro-naph.tii:ilin, 
n ainido-ni(ru-iia;ihllialin, its sulpliate, aji.i mono nitro- 
naphthalin rcproduLcJ from it. 'I'lity dn! not succeed 
in obtaiiiinr; a. f^-diamido-naphthalin. 1 hey produced 
trinitrO'Oaphthalin in four modificatioos, a, (}, y, and 6, 
and lastly a and /}-tctra->nitro-oaphtba]In. 

Action of Sutpho-Carbonyl-diloride upon Amides. 
B. Ralhke and P. Schiifer.— It la wdl known that 
suipho-carbonyl-chloride has the property of converting 
aniline and the amides of the alcohol-radicals into 
mustard-oils. The authors attempted to prepare two new 
classes of these oils by ine.\ns of amido-benzoic ac d and 
benzaroidc. l"rom tlie former tliey ubtaincd a niustard- 
oil benzoic acid, CbNCcii^CU^H, but with benzamide 
they were unsucceasAil ia their attempt to foim a beuoyUc 
oil of mustard. 

On Dibenzamide. — P. Schafer. — In the experiments 
referred to in the last-mentioned paper, the author 
obtained a dibenzamide crystaliisiagwith two COUIvaleBtB 
Of water, N H(C7H,0)s-f-aH,0. 

Ob a Polyaceton^W. Helatz. — ^The eabstance in 
qoestion has the same composition as .-iceton, but its 
higher boiling-point proves that its molecule is larger 
than that of nceton. The autlu r tak'-s it to be the 
analogue of the duplo-sulph-acctoa of Wt&licenus. 

Preparation of Alanin by Means of Cyanide of 
Potaasiiim, and on Lactyl Urea obtained as a By- 
Produtfk. — W. Hcintz. — Strecker, to obtain alanin, 
mixe<; two parts of aldehyd-ammonia with one of hydro- 
cyanic acid, both in the state of aqooom tolatioo, adds 
to tlie mixture hydrochloric acid in excess, and evaporates 
in the watcr-bath. Heintz proposes to u<ic cyanide of 
potassium in place of bydio^aoic acid. He also exa^ 
miacs the reaaiona and combinations of iadyl urea. 

Constitution of Natural Silicntca.— Dr.K.Htoa]iofer. 

— h purely hypothetical paper. 

On the PolyJcnen, and on the Transfc r.-nation of 
Ethylen into Ethyl-Alcohol. — W. Goriainow and 
A. Butlcrow.— The authors set out with the objcil of 
polymerising ethylen. In this they were not successful. 
Alcohol was obtained in quantity by passing ethv lcn into 
concentrated sulphuric acid heated to from loo' to 175", 
distilling the acid liquid with a plentiful additHin of water, 
and treating the distillate with potash. 

Protein Substances. (Second treatise.) — H. Hlasiweiz 
and J. Habermann.— The authors saw reason to admit 
a relation between these bodies and the hydrates 
cf t.ulon. Oil treating casein witf) dilute liydrutliloric 
acid .ind c.hlciriiie of tin, the autlmrs obtained glut.in'jinic 
acid, leucin, an 1 t\ rosin, asparayinsc acid and an.nionia. 
No hydrates of rarbors nor derivatives of such bodies ap- 
peared, whence the \ iew Stated at the outsct of the paper 
cannot be maintained. 

Compounds Belonging to the Camphor Group. — 
J. Kachler. — The author examines pimclic acid and its 
ammonium, calcium, barium, magnesium, copper, and 
silver salts, pimelic ethyl-ether, anhydrous pimelic acid, 
chloride of pimelic acid, sulpho-camphylic acid, its lead 
salt, and its behaviour with nitric acid, and concludes 
%rith fcypotbclical sneealations on the coastitmion of 
certain members of the camphor group. 

Isomeric Amylens obtained from the Amylic 
Alcohol of Fermentation. — I'. Ilavitzky. — .\ pre- 
liminary notice. The author mentions the following 
pecaliar naauw; If etbjlaasylic other is ttcatod with 



anhydrous phosphoric acid, and the produA condensed in 
a well cooled receiver, a liquid is obtained, which bails at 
95*, and which Is piobably amylcn. 

SyntliMii of Anduacsn and of Dimethyl Antbncsn. 
— W. A. van 1>orp.— Bensyl-tolaol, prepared aecordiog 
to Zinckc's direflions, and having a cons.tant Lo-ling point 
of from 275° to 277', was passed through an ignited tube 
filled witii pumice stone, and became converted into 
antliracen, which when pressed and re crystallised from 
glacial acetic add is pnre. It melts at a>3% aad 
contains — 

Carbon 94*38 

Hydrogen 5-86 



IOO'2| 

It was capable of convLisiun into anthnchinon and 
alizarin by the ordinary methods. 
On Coerulignon and its Detivalives.— C. Lieber*^ 

mann.— This paper is unsuited for abstraTior; the 
author gives for coerulignon the formula CiiilljiOl,, and 
?lio\vs tii.Tt it is probably a chinon. 

On Penta brom-resorcin and Pcnta-brom-orcin. — C. 
Liebcrmann and Dittlcr. — The authors confirm the 
formula given by Dr. Stenbouse for the fomer body, 
C6HBr30s. 

Lts }dondes,Rtvuc Hebdomadaire da Self nets, par L'.^bl,- 
Moigno, Tome xxxii.. No. 11, November 13, 1S73. 

M. E. J. Hanmend states that he has discovered two 
great laws by means of which it becomes possible to cal< 
culate the totality of any chemical adion whatsoerer. 
He expounds hia tnsws at length in a periodical, entitled 
Peiites AHH4dtt 4t Ckmii, He pnmouoccs the idea of 
substitution "one of tin most latal aver, introduced ialo 
science." 

No. tt. 

This number contains a hi[;lily culo^;!^tic notice of the 
late Dr. Calvert, who was well known in French scientific 
circles. 1 here i!i otherwiM nothing calcttlBled 10 inicfcit 
the chemical reader. 

Rdmann't Fvrlxr ZcUuuf;, No. 42, 1873. 
Vat for Woollen Dyeing with Zinc-Powder— Fcr » 
vat of 500 litres, dissolve 30 lbs. of soda crystals in water, 
add 2 lbs. of ground indigo, and 15 lbs. of powdered iicc 
The whole is stirred well together, adding 15 lbs. of am- 
monia (? the strength), and a solution of 1} lbs. of car- 
bonate of ammonia. The whole is once more well stirred, 
allowed to settle, and heated to 40° to 50'- R. It is imme- 
diately ready for dyeing. For every pound of indigo added 
subsequently there ac« reqnired | lb. of sinc-powder, i Uv- 
of soda, I lb. of ammonia, and I ozs. of carbonaM of 
ammonia. 



The Royal Ccllegc of Science ( Ireland i —V''? 
announce with Rraiititation that Trofes^or (iallowaj- ba* ^ 
been appointed Dean of the Royal Colli de i f Scier.cefor 
the year; and that the Lords of the Conmiitice of Couwl 
on Education have decided to amalgamate the Profcis.r 1 
ships of General and Applied Chemistry in the Colkgc, 
and conferred the joint Professorship upon Mr. Galtowsy. 
These changes are the result of the retirement of Sir 
Robert Kane, tlie promotion of Dr. Sullivan, and the 
death of Dr. Barker. The reward bestowed upon Mr- , 
Galloway is only a fair, and too long delayed, recogoiUon 
of his emineoce as a philosophical and ptaOical teacher, 
and of the zeal and energy he has applied to bis duties io 
the College of Scieac*. and the striking success that Us 
attended the perfomance of them. The arrangement no* 
n.ade will be for the benefit of the tPStitntlo n, la Wf 
prosperity of which the Irish public ttC SO BincllhllUSil*" 
— Jfomtiy MaU% 
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CHEMICAL NEWS. 

Vol. 2CXVIII. No. 733. 

THE ATOMIC TIU-ORY. 
Br C. R. A. WRIGHT, D.Sc 



A CORRESPONDENT adopting th<- i'^^nalure "Atom" dis- 
lingui&hes, in }our columns, between the atomic theories 
of Leucippos and Dal ton, tUUiog that "the first is open to 
discussion, and will lonji be, .... the second . . 
. . is not. We must learn much concerning matter 
before we can say with certainty that it consists jhrimnnly 
of indivisible particles or atoms." He also states that, in 
writing his paper, he seeks "only to make an arrangement 
in discuss ihe Daltonian chemistry." 

From the tenour of his note, it would seem that "Atom " 
does not look upon the views propounded by Dalton, and 
subsequently extended by others in quite the same light as 
other writers. Dalton himself (" New System of Chemical 
Philosophy," Maiichester< l8o8| p. 213) states that " it is 
one great objeA of book to show the importance and 
advonUge of ascertaining tht fttctite veights 0/ tlu ulti- 
wtaU particlti both of sim^ tuid tompound bomnf* and 
tbrougbout the work the terroi "atom" and "ultimate 
puticTe " are aied pcrledly interchangeably. On page 141 
Dalton puM farth liia hypothesis thus: "All kodiea of 



■eilaiUo magoitiMle, wheuer liquid or solid, 
alitoiMl of a vaat oomlMr of eaireaaely Mnall partidci, oc 
aionai of oiatier.** 

Later writen have almost uniformly attributed to 
Dalton the credit of adopting Leucippus's hypothesis, and 
making it account for the faAs (first brought to light by 
him, i.t„ Dalton) of combination in multiple proportion. 
Gmelin ("Handbook," vol. i., p 1-151 states that, 
" according to the atomic, ccrfuseuiar thcury, matter is an 
original essence, and consists of certain VBiy amal] parts, 
called atoms. molcLules, or particles." .... In the 
ancient atomic theory " the atoms are supposed to be 
a<^uated, not by any attra^ive force, but by a motion 
existing from all eti :n ty iLeucippus, Epicurus, Demo- 
critus, Lucretius, Lcsage) ; " according lo the modern 
atomic theory (of Oalton and his disciples), " the atoms 
are supposed to be impressed with innate forces which 
til«o riio to the mutual attraAion." 

The difference between these theories, quoad the final 
indivisibility of matter, is nil. On the other hand, a 
meaning has been latterly attached to the term atom 
wholly different from that applied to it by Leucippus, 
Dalton, and modem pkytiaata, Clerk- Maxwell, 

Ledure on Molecules to the British Aasociation, Brad. 
leid MeetioK {Nt^*, Sept. as. 1873, p. 437). The transi- 
tion il that indicated bv Dr. Odiing (Watta^i DiAionary," 
article 00 ** Almie Wcilhts "] : At the present day, the 
word ■ Mom* it wont feoerally employed by chemists [in 
cootradiathiftioD co the torn • propoctioii ' med by Davy]; 
but, while tome oto it in Its ttriA Daltoolaa naterlalistie 
tense, others uae it in an abetrad sense, only to express 
the smallest indivisible combining proportion of a body, 
and consider the proportional number of a body as an 
ultimate or unexplained property pertaining to it." From 
the general tenour of " Atom's " note, it would seem as 
though he attributed to Dalton the view* really propounded 
by later chemists, and thus expressly stated to be entirely 
ditfcrcnt from the ideas conceived by Dalton himself as to 
the meaning and application of the term atom. 

A careful comparison of the writings of modem chemists 
on this subjc(ft leads to the conclusion that many of thetie 
chemists admit that the question of the atftu.1l existence 
of the Leucippus- Epicurus- Dalton- ClerkM.ixwell-ian 



the identity of i-saod rs hentia derlvativet by assoroing 
« pecaliar kiadef vihratoty motion amongst the hydrogen 
mA carbon atom* conatitutlog the benzin ring, or when 
thedWMist attempts to account for the fadt of combina- 
tion in multiple proportions. But it is not a necessary 
Condititm ; on the contrary, numerous arguments tend to 
•how (and not the least, Normau Lockyer's most recent 
researches) that the hypothesis that sixty-tivc or more 
essentially different kinds of atoms exist is not in accord- 
ance with the whole range of known facts. To bring this 
forward somewhat pointedly has been the sole objeft of 
the writer's papers on this subjea heretofore. 

The atom now referred to by many chemists is not tha 
same thing as the atom of Leucippus, Dalton, and other 
physicists ; the term connotes wholly difTcreiU ideas. 
What is descrilHid Ly ilitse chemists as the "atomic 
theory "' it in faA neither a theory nor is it atomic; lA^ 
it does not involve the assumption of any proposition 
incapable of experimental proof (such as the assumption 
that matter is constituted in a particular way), nor does it 
refer to the special j^roposition of the existence of aUi> 
mate indivisible particles. It mi^t with more jnatice bo 
called the greatest common divisor systirm, inasmnch 
fundamentally it is a system for co-ordinating cbcmieal 
fads based upon the ascription to the various elemento 
of numerical values, which are the greatest common 
divisors of the weights of the various elements obtainable 
from constant bulks of theirgaseouscompoundsrespectively. 

The atom of Leacippus and Dalton has no longer a 
place in this system of dMmittiy, saving in special cases 
where it it referred to at a naaat of oxplaining the fads 
coUcded tacethcr in iJw tyttom. Let the chemists who 
admit that tbo qaettfoa of iSo nftwdnltimaie indivisibility 
of matter it not raised In chemistry generally, also agree 
to use no terms which imply the raising of the question 
and its mental decision in the affirmative. Let the tLtms 
atom, molecule, atomic weigli:, &c., &c., be replaced by 
words not involving by implication the assumption, so 
that these terms may rccr' i c t;ii i: legitimate use as cm- 
ployed by the physicist ; uien wul the reasoning of such 
chemists be less unphilosophical and illogical than it often 
is at present, whilst the student will be spared much 
mental confusion, and there will be less room for contro- 
versy based 00 misapprehensions as to the meanings 
attadmd to the wofdt c — * 



\ SIMPLE AND CHEAP APPARATUS POU THE 
ANALYSIS OF GASES. 
ByT. BF.F.SLEY,P.C8. 

FoK some time past I have used a little apparatus for gas 
analysis, which is so readily conttntded from the ordinaiy 
materials of the laboratory, is so easy of manipulatioil« 
and so satisfaAery in its ntnlta. that I am indnced to 
bring it to the notice of other chemittt. 

The apoaratnt, lilm that of Regnanitt of which it is n 
modilsatteB, eonsism of two parts:— Alaiwratoiy vessel 
ani itt tfoo^, in which to receive the ssa and submit it 
to the adUoo of absorbents ; and a gradiuited tube and its 
adjunAs, in which it is measured and, if necessary, ex- 
ploded. The laboratory vessel is a cylinder, about 3i ins. 
high, and a ins. in diameter, holding about 70 c.c. It is 
drawn out at the top, and a piece of stout thermometer- 
tube with a fine cylindrical bore, 3 ins. in length, is fused 
upon it, and bent at a right angle a little above tne junction. 
The measuring- tube is about 20 in*, long, and i in. in 
internal diameter, and has another similar piece of thermo- 
meter-tube attached in the same way to its upper extremity, 
and bent in the same way. Its lower end is drawn out, so 
as to allow of a double caoutchouc conneclor being firmly 
I tied or wired upon it. To the other end of this connedor 
glass tube, bent twice at right angles, and witli the limbs 



nitimate particle or atom is in no way raised in chemistrv; I li ins. apart, is fastened in like manner, leaving about ^ 
ft may, indeed) bo Mmna«d, at who lUkaU ogcoobu lor 1 1 in.betwe«k the ends of the two giatt tobct. OtfitmAiBf 
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Ai>paraltts far ike Analysis of Gases, 



I CttEtttcAt. Mm. 
1 Occ. ia,t^> 



liab passes throngh • Cork firmly thrust into a piece of 
eombasiion-tube 4 or 5 ins. longer than the measurer, and 
projeds I in. above the cork, the aperture hcingcontrafled. 
Tbc cork eerriee another bit of riglit-angle tube, which, 
lyitb a caOtttcboue connedlor and springi«lanip, forms a 
mereety-tapb Both tubes are fixed by meaas 01 wire and 
a fum tikes of cork to the oppotite tidet of a •quare 
mahomiqr tod noctiied into a solid fiaot. The measurer 
has ptatiawD wires Ancd into it jnit bdow tks top. and is 
carefully gradnatcd into cubic centttnttfst and tenths, or 
has a millimetre ictle etched upon it, and is then cslihraled. 
In the latter case, a millimetre scale is also scratched VfOn 
the filling- or pressure-tube, to assist in the adjustment of 
the mercury level. If the tube is graduated for capacity, 
a similar scale maybe laid down upon paper pas.lci.1 to t'rn; 
front of the support. 'J'lic tapillary-tube of tlit: measurer 
has another bit of thermomcter-tube, 2 ins. long, joined to 
It by a good caootehoac coansAor,l«aTiag the ends of the 




tubes I in. apart, so that it m.iy he closed by a sprini^- 
damp. This space may wltl; .Tdv.nitage be occupied by a 
piece of smaller caoutrViouc lube fitting tit;btly into the 
larger one. The tube of llie labcira'ory vcsHrl is also 
provided with a similar connector, w hich, In use, is slipped 
over the middle tube, and secured by a CtW tOtOS Of tWlDe. 
A clamp closes this jundion also. 

In using the apparatus, an ordinary porcelain mercury- 
trough is so supported that the capillary- tube of the 
laboratory vessel standing on its shelf is on ,1 luvcl with 
that of the measurer. The stand which carries the trough 
is merely a prism of deal, 3 ins. in seflion, to the top and 
bottom of which are fastened pieces of board, 7x6 ins. 
On the right-hand side of the board serving for table, a 
akader rod is fastened, upon which slides stiffly, by means 
«f a perforated cork, an elastic wooden damp, which, 
grasping the neck of the laboraloiy Jar, aonports it firmly, 
whilst allowing of the iMedful ssotimi. The llexibtlity of 
th« oonnedots allows of iha depression of th« jar to the 
bottom of the trough, when nsosasaijr. The laboratory 
vessel ia filled by suAion in tbo nsoal way, and the clamp 
then doaed, leaving a drop or two of mercury in the free 
part of the connsaor. The mcasviing^vbe is filled by 



pouring mercury into the pressure-tube through a 
glass funnel with a contraftcd .iperture. Care roust hi 
taken to remove every bubble of air from the two-limbed 
tube, which may be easily cfTcifted by strongly tapping the 
stand after some mercury has been poured in. \Vha 
mercttiy rans from the capillary tube, the clamp is pnt es, 
and the end of the tube is thrust into the conne^or of the 
jar, and fastened with twine. The gas for analysis is am 
introduced into the labotatory vessel, mcreuiy is aSewed 
to flow out of the tubes, the damps are opened, and the 
gas passes over into tbn maasnver. Wlwn lbs n«in«7 
has reached a mark OS the horisontsl part of the tnheef 
the jar, the clamps are closed, the flow of mercoiy stopped, 
and enough of the latter poured in to equalise the pressure. 
All is now allowed to acquire the temperature of the air, 
wliith, a^ thi; apparatus bas been but little liaiialird, takrs 
but a few minuter, and ll-.c level of the mercury irjca 
quickly re-aJjustcd and read off, iiotlc;ng tlie tcmpcraturt 
by a tbermomelcr h.\n^';ng from the tube of tlie msaitarer. 
The rest of the process differs so little ftoci that of 
Regna\iU, to be found in many manuals, that it is un- 
necessary to further ilescriiie it ; it must, however, be 
rccolleiMed tbat tlie ;;as must always be measured vnifT 
the pressure of the atmosphere. In exploding gjses in 
the measurer, the elasticity of caouicbouc su redu.o t):c 
violence of the shock that there nceJ be no fear ol fracture 
or derangement of the apparatus. When, however, great 
contraAion is likely to occur, which might draw over tin 
whole of the mercury, followed by air, into the meaionr, 
it is desirable to compress the connedor at the bottom ef 
the latter with the clamp or the fineers, so as to get time 
to pour in the mercury. After explosion, half-an hour 3t 
least should be allowed for cooling. At the time of explo- 
sion, as well as during the time of cooling, the capillary- 
tubes should, of course, be full of mercury. Much would 
be gained in time, as well as in cs]caIation,andsoaMthing 



perhaps In correftneis, by endosing the tabes in a ctii 
of water, as in Regnault's antantas, but tWs wonube at 
a sacrifice of portability, wbieh is one of its dilef asritt. 
Having a convenient undnigronnd room of pretty comtaat 
temperatttfe, I have as yet not been tempted to try tbis 
modifleation. Experiment hss shown tlitt, with proper 
care, there is no appreciable loss by diffusion through the 
india-rubber. Hydrogen, after standing for one and two 
hours, gave almost cxadly tiie calculated conlradiion when 
exploded with oxygen. Carbonic acid did not alter in 
volume in three hours, but when both clamps were open, 
SI) as to expfiK.e a far f^reater surface of caoutchoUC to tbe 
jar, it lost o-:: c.c. m thirty minutes. Sack a CSSO ps ul d 
never occur in the course of an analysis. 

,\s a measure of the capabilities of the apparatus, I give 
tiie proportions of oxygen obtained in thirty analysts of air 
C(jilected untier ditTercnt atmospheric conditions, anJ from 
different spots in this town and nciijlibourhood, and pre- 
viously deprived of COj, made during the last three months- 
The highest is 21 09 ; the lowest is 20-82 ; the mean 1120-95. 
The higher numbers are mostly after heavy rains, during 
high winds, or from air colledled on heights at some 
distance from habitations. They agree with those of 
Angus Smith ('* Air and Rain ") in showing that the 
proportion of oxygen in pure air slightly exceeds that 
commonly given in books. The eudiometer iMsd was 
somewhat smaller than that previously described, and was 
not intended for so delicate an investigation ; of eeuiw, 
the CO] cannot be determined in such an instrumeoL The 
following anslysis of coal-gas supplied to this towivss 
made in May last:— 

coin <a o-io 

O = o'zg 

CO - ••3j 

CH4 - 4216 

CsHm - 6-23 

H » 43 *5 

N » f64 
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Doalttlest, improvementt may be made upon (hi* eudfo- 1 
meter; hitherto it has answered all tny requirements, j 
Perhap* it inii;ht tx; made of Inrtjcr tin-, nnd yet not be 
liable to leakage or fradttiie; the present >i2e require! 
about 20 lbs. of mercury for cudicinu-tcr nnd troii.^h. In 
ibe analynis of coal-Ras, ils. . vvl c ie i:)iich is done by 
absorption, I use anotlier .Hiiiiilar apparatus wiiliout 
p!,iti[uir:i wires, of ti c s.irne height, but of somewhat j 
grc.ilt r c.i^iiv 1; V, for llie e.irlier o;-cr;i;ion«;, cnmpletini; the 
an,"ilys!S in (■ 1 od one, wl.i . I: is n .tK!v Mibstilulcd 

for the loriiier. 'I his obviatcii tlie possible soiling of Ibc 
exploding instrument by potash, &c.|Wliich U trotiplcsomc 
to remove during an analysis. 



ON TUB 

ANTISEPTIC AND DISINFECTING POWER OF 
lODATE OF CALCIUM. 
Br B. SONSTADT. 

In the first of my papers "On the Presence of lodale of 
Calciuri in Sc.i Water,"* I referred to the afkion of this 
saic on putre&cible matter. Since that paper was published 
I have continaed to make experiments on tl:e propt nies 
of iodate of calcium as an antiseptic and disiiiftifting agent ; 
the experiments have been mack- with tlie dry salt, and 
also with a sohition of the salt made liy dissolving ? grm. 
of the iod;ite in I litre of water. Tl:c principal puirci-cible 
tubstanccK cxpuriniented upon iiave been urine, albumen, 
fish, meat, and rain-water. 

The experiments on urine were be?un in the spring of 
last year. Equal quantities of fresh urine were put into 
two test-tubes, and to one portion a small pinch of the 
•olid iodate was added : the specimens were placed close 
together. After a few days the specimen to which nothing 
had been added became very offensive, and I added to it 
about a fourth of iU volume of the solution containing 
t part of iodate to tOOO parte Of water. The next day the 
onenaive odoor wa» gone, bat Mill enough odonr remained 
to malie tbenatufeof the (laid lecognisable. Th« ipecimen 
to which the iidid iodate had been added at ao time took 
•Df olieBrive odonr, and after levtnd wedii could not 
even be feoogniaed for what it waa by the amell. The 
muitte quantity of solid iodate that had been added to it 
femiuncd apparently undissolved ; up to the present time 
no aensible odour has been given off by thie apecimen. I 
have repeated tMt experiment Mveral times with like 
result. 

The exptriintnt on :ill)uirii-ii w35, begun on July 30, l.ist 
year. Two fresh er; ;« \\ ere tnkt ;i, and the whites put in;o 
two similnr bottles. \ (jt^uiu'ini. i-f nvjate of calcium was 
added to, atjd shikm up with, the wh;?? in one of the 
bottles, the wliit<-- in tht- uilicr bottle bcin<: li-i't as It cime 
from the egg, for the sake of comparison. 'J .' l- two bottles 
were kept side by side, sometimes cork* il, s inK-tum s un- 
corked, but were always treated exaAiy alike. J he white 
of fjjc; ;o which the iodate had been added remained sweet 
for about six montiis, after which it began to get dis- 
. Coloured and to smell disagreeably. It is now of a ditty 
yellow colour, and has a whitish deposit. The other 
specimen, containing no iodate, amett disgustingly after 
about a forlnii^ht. f.nd is at present of a l»own colour with 
brown deposit. The odonr is pcrhapt HOW equally strong 
from both specimens, but there ia at gceat difference 
between the qtiality of the odooM aa in the appearance of 
the apecimena. 

The expertmenia on fish have been chiefly made on 
herrings. Freshly-caught herriage Immened in iodate 
water (containing O'l per cent of iodate) remain in hut 
weather perfeAIy Rooil for about four days, after wb.ich 
they begin to slowl) change. If dry iodate is sptir.kit il 
over the fish (t or 3 decigrms. of iodate to a dozen fish) 
instead of immersing them in the solution, the result is 

• Cnantcu Ngm-t)v*|,sav.,p i$7> 
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the smne, and in neither cate is it possible to deteA the 
•lightett foreign flavour in the taste of the fiKli. It is 
remarkable that the solid, and very sparingly soluble, iodate 
of calcium, which, so sparsely sprinkled over the fisih, can 
only be in contail with very small spots here and there, 
should still exerci:.:_- its pieservati^'c power throughout as 
completely as wiicn a solution is used ; that such is the 
case lias, however, been proved, not by one or two experi- 
ment":, but by many, since both last season and this, I have 
very frequently eaten fi b kept fresh for a few days after 
bcint; caught, by the dry or '.'. I t inetho'1 indsfTi-rently, Salt 
herrings, a staple articir i f f • ir. tl-.c I .lo of M.m in the 
winter time, have njore or lc4s of a disagiceable tancid 
flavour, whetl.-i c.itcn with or without removal of the salt 
they tiave taken up. But if salt hei lings are first soaked 
in water lonjf enoup,li to remove as n.uch of the salt as is 
considered desirable, and then immersed in iodate water 
for twenty-four hours, they lose entirely this disagreeable 
flavour, and ate completely restored to the condition as to 
flavour that il.c\- wore in when freshly caught. 

I have made several experiments on the preservation of 
meat by the iodate, and have obtained results similar to 
those described for fish. In the case of meat, the solution 
of the iodate cannot advantageously be used, since tbo 
juices are cxiraded, and the meat thereby injured. A very 
minute proportion of the aoUd iodate, sprinkled over meat, 
will keep it good for three or four days (in summer time) 
longer than It will otherwise keep, ana, if the meat has 
acquired a taint before the application, the taint is com* 
pictely removed ; this applies to the cooked, as well as to 
raw, meat. In one cai^e, I sprinkled over a small joint of 
beef, which, after cooking, proved to be tainted to the bona 
and in esery p.itt, about a decigrm. of the iodate. The 
iod.ite was simply dropped from between the finger and 
thumb over — ^and, of course, otily very partially over — the 
surf.ice of the meat; yet the next dny ll.e meat was aS 
good as it was possible for meat to be, and ua? eaten with 
much relish. How tlie nearly insuluble iotlatc can liava 
produced such an cfTedt over parts that it could not ccir.o 
near to. I do not understand ; I only vouch for the f.ifi. 

Putrid rain-'.vatcr bejuii-efi odourless and .Tgrtcable to 
di ■ Ilk t\\ enly- f.jur l:niirs after the addition to it of one- 
fourth its volirine of (lie o'l ;-;;r ctnt iodate water. .\ litto 
of uniiltcrcd ram w.iier to which i tL nti;^r;Ti. of the iodate 
(l-I0O,OOOth) was .^tlJcd on the H'th of J.muary, and kept 
in a bottle, is still, to all the senses, as it was on the day 
the specimen was taken. 

Kggs, immersed in the iodate of calcium solution, were 
after a month not to be distinguished by smell or taste 
from perfedly fresh eggs ; how much longer than a month 
they may be thus preserved, expericnceonly can determine. 

Fresh butler, coveted with the iodate solution, loSM 
nothing in quality during three weeks, and would piohably 
have kept good much longer, liutter that liaa begun to 
get rancid is greatly improved by soaking for a day or two 
in the solution, esofciaNy if once or ttwica worked up in 
it. Salt butter, alter the salt has been washed irat, and 
(Steeped in the solution for a day or two, is, if originally of 
good quality, made nearly equal to fresh. 

Such sm.all quantities of iodate of calcium as may be 
Introduced into food by the treatment described, do not in 
any w.iy alter the normal taste of the food; theonlymodi- 
fication produced is to restore the original flavour when 
(i .it has been disguised Of impaiicd 1^ commencing de- 
compositions. 

In order to ascertain if iriucli larger doses tliaii any that 
could under any circumstances be intiodiiccd into the food 
eaten at a meal, could produce any injurious elTed. I look 
tfi various times difTerent doses of the iodate, the largest 
d)se t-ik'-n Ir r;; i p;""- This dose left a slight after-taste 
in the moutb, I •u 1 pm rived no inconvenience, except a 
slight hr.Ti! nolle ne\t d.iy, an increased arpctite, and, 
generally, such effeits as nii-ht follow takin;; an ordinary 
doseof quinine. Some of my friends have tned small doses, 
•nch as a decigrm. at a time, in some cases with no sensible 
tfh&t Id othen with mMiwd tocr««a* «f «|>p«(ii» «o4 
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increase of vigour. But it is cases of fever and of attack 
by difcasis Mich as typhus and cholera, propa^aieJ by 
tome specific organic poison, that I should fx|-ti:^ the 
exhibition of iodatc of calcium to be followed by marked 
effedls. A layman has srnal] Opportunity nf rn.ikiny e.x- 
perinients in iuch dircftinns. On one occasion, however, 
after exposure for some time to foul putr;d odours, I found 
myself attacked by the usual premonitory symptoms of a 
typhoid fever, and all these symptoms rn/irf/)' disappeared 
within a few liour<> after taking about a decigrm. of the 
iodate : one of nty friends can give similar testimony. It 
appears to me that the iodate a As simply at a tonic on 
penons in health, but that, when there is an organic virus 
in the tyatem, it is a potent agent in destroying such virus 
and in purifying the system. As a minor ApplicatiODi I 
may mention that the indate has ^iven tptMy nlicf in 
caaet of tooth-ache arising from caries. 

I have made some experiments on the iodatet of aodloilli 
potawliun, and of oiagneiiatn, in lefereDW to any power 
they might have an antia^ict or diainfcAanti, Mt find 
Iheaa, althongb not qelbe withoat eleAi very iieeble aa 
Gonpeied with iodate of celeiuni. 



ON HEAT.* 
Bjr FRBDEIUCK GUTHMB, &A, PJLS.. *e. 

This Lc^ure was mainly devoted (0 **TeiBperatiu« and 

its Measurement.'' 

The lecturer began by showing that ice is lighter than 
water— an experiment performed by Nature in the floating 
of ice on water; further, that water an it freezes Swells, 
and in pa&aingfrom the liquid to the solid state exerts an 
enormous pressure. Several vessels are perfcilly filled 
with boiled water, so as to deprive them of air, and 
screwed up. They are surrounded with a freezing mix- 
ture, which converts the water into ice, in which condition 
it occupies a larger volume, is lighter, and exerta an enor- 
mous pressure or bursting force. 

In the case of gases, it was shown that they do not 
exhibit the same difference of expansion as liquids and 
solids, while all expand when heated equally. To prove 
tbia* two equal flasks, containing ordinary air and coal- 
gaa leipedlively, are equally heated by being placed to the 
aame depth in a tiougn where hot water ia poured in, and 
there ia a certain eiipaneion,^bHlk for hulk of each being 
driven aat» 

Baaaly perforaied, theee operimentfl glv<e thew te- 
wlta:-^ cubic foot of Iqrdfogeo* or any t^aa, allowed to 
capand fredy under ordinary atmospheric preseure, from 
the freezing to the boiling-point of water, becomes one 
cubic foot and three-tenths and six-htindredths (1-36). It 
is only with gases more easily condensiblc by cold than 
pressure that there is a notew orthy v ariation from this l.iw. 

The nearly equal cxpanMon (jf glass and pl.uimnr. 
enables the one 10 be fusi d into the other w ithout any 
risk of lra<fturc by contratiion on cooling. Copper and 
iron might stick together as long as they were hot, but on 
cooling both would shrink difTercnlly, and separate. 
This equality of expansion of glass and Pt is used by the 
chemist to enable him to send an eleiftric spark through 
gas for analysis, while the intrjuality of expans-ci^ is made 
use of in the construAion of pendulums. 

Of course the swing of a [^endulum is slower the longer 
it is, and, since every material of which a pendulum can 
be formed expands by heat, in hot weather it goe« alower, 
because the pendulum is longer. BVt 1^ meaOe of two 
metals, and limiting the size of the one, we can regul.ite 
and exadly counterbalance the expansion of the greater 
length of the other, thus keeping the centre of oscillation 
constant in position. 

The mercurial ^ndttlum is another form. There it a 
gla ss vessel contaming mercury attached to the rod. end 

■ 7*>b y4> •£ihaaMM«ale eoeracol Laftww le w7u^Mca,d^ 
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as the rod increases m leu^th i.ie mercury rises and the 
centre nf oscillation is kept at rc^t, the pendulum having 
iKvay& the same rate of swing. Uy the superior expan- 
sion of alcohol over mercury, atmospheric temperature 
may be measured. A little di\ing-hc!l of platin'-im, 
f.istencd to a platinum wire, and containing alcohol, is 
plunged into mercury. When the temperature increases 
the mercury gets lighter and expands, but so does the al- 
cohol, — the alcohol faster, however, and consequently 
some of the mercury will be driven out of the div:ng-bell, 
and there will be an upw ard pressure. By making the 
wire ver)' thin an instrument of extreme delicacy can be 
made ; besides, unlike liquid thermometers, it has the 
index free, and can register freely in the air. 

Next, with regard to the force of expansion, and first 
of all with a solid. An iron pin is snapped by the con- 
traAion or cooling of an iron rod fastened to its centre. 
We may call this force taftnite. considering through what 
a little degree it moves, and rememhering the law of 
Mechanics— that the lees the distance of any motion the 
greater the force. We are not dealing with a mechanical 
iorce, Init with a physical force, and the same law hiolda 
trae* Car it mierts that enormont pfeimie jji ilmt expaa. 
sion and in aasnming its original molecular state. 

An iron bottle is burst when water freezes in it, because, 
on freezing, the water swells. Most liquids, however, do 
not swell, but shrink on freezing, as is shown by the 
cavity formed in them when ihey solidify. Numcrou* 
and exceedingly curious examplts .1 this molecular 
strain present themselves, and wc ni,iy have this force 
locked up in the molecules for an indefinite length of 
time. Hot molten glass dropped into water solidiBes; 
the outer crust is cold at first; then the inner molecules 
get cool, and endeavour to contract, cither by leaving a 
vacuum between themselves and the already congealed 
solid glass, or by establishing a constant interna! strain. 
There is really no more reason w hy such .1 vacuum should 
be formed in one place rather than the other, and the re- 
sult is, though difficult to prove, that there is this internal 
strain, which can be distingtiished by disturbing any one 
part where there is unstable equilibrium. Break off a 
point, and the whole is converted into powder, showing 
that the strain has been minutely distributed through the 
whole mass. Annealing glass is the regulation of the 
cooling of a aemi-aotid mesa, so that the parts may shrink 
uniformly. 

Liquids, when th^ expand, also exert an enonnoos 
pressure, but not so great as soltdi,as seen inthelNUMing 
of a Haak full of water when the water is heated. 
a vesed of water mixed with ice, and heat it, and there 
will be no sttch reversal as the ^ass expanding and the 
water sinking, as is the case with simple water on heatii^ 
at first, but ute effeft of the glass will be in the same di- 
rediion as the effedl of the melting of the ice. When the 
ice melts it gets denser, the water being more dense than 
the ice frorn which it is formed, and this continuous 
shrinking of the mass while heating proves cleajly that, 
bulk for bulk, ice is lighter than water. Now. amongst 
all bodies in the liquid and solid fortn, water stands not 
exactly alunc but anion;; a scUrt number. 

I.ct us now turn to the means which have been em- 
ployed for the measurement of temperature, brietly 
describing the construdlion of thermometers. A good 
flask, with a well-fitting cork and a narrow tube, are the 
elements of a tliermfirr.eter. But we wish to prc\ ent the 
evaporation of the lirjiuJ, and to get rid of the pressure 
of the air, and to make the liquid adhere to the sides of 
the tube. It will be advantageous to take a liquid free 
from air, and shut the vessel off from the influence of the 
atmosphere in every way ; then it is clear that if we sie 
dealing with a ratio or fradion, and we want to measnnK 
the amount water or mercury increased when heated 
through a certain range of temperature, it is advantageona 
to take a great diaerepancy between the capacity of the 
bulb and the tube or stem. PraAically, it is found heat In 
a bore tube almost Infiniteaiinnlly small, for tbt 
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snukllcr ihe amoant of liquid the more readily it assumes 
the tempenture to which it is exposed. One takes a tube 
far narrower than a hair, and the bulb may be filled with 
cither alcohol or mercury ; alcohol, if we are dealing with 
low temperature c, because alcohol has never been frozen ; 
mercury, if we :ire dealing with high temperatures, be- 
cause it requirfs a high tempcnttvfe 10 ooil mercury, 
althf)uj;h it can be frozen. 

An ounce of mercury immersed in freewill;; water always 
hast a certain size, and in boiling water it always has 
another and greater size, while at any intermediate tem- 
perature, got by mixinf'' together freezing and boiling 
\^ riirr i i different proportion!!, it has an intermediate si*e. 
Accotdinj;ly, by measuring the size of any constant weight 
of mercury, we can tell what its temperature is. Plunge 
the bulb containing the merctiry into freezing water, and 
the mercury shrinks in the stem to a certain point ; plunge 
it again into botlin» water, and it rises to a higher mark. 
The lower mark is sanietitnes called 0, and the other 
loo* (Centigrade) or 8o* (Reaumur), or tl-.c lower is called 
3a* and the higher ata* (Fahrenheit). 

Let us, in conclDsion, notice the important lad that 
water is at its greatest density at 4* C: at l' it ttands as 
tifU at it did at 5' ; and at ^ It standt m high as it did 
at 6*. A frozen pond heart witneaa Iq the bA, for the 
water at the surface is at sero. while the water at the 
hottom is at 4" C, 1./., the coldest water ria« ts the sur- 
facCt and eraviiy induces the water at Cta maximum 
density (4* C.) to go to the bottom. 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 
Thursday , Datmbir 4, 1873. 

Dr. Franki.and, F.R.S., Vice-President, in tl.e Chair. 

Tnr mir.utcs of the previous meeting were read and con- 
firmed, and .Mr. F. Brown was formally admitted a I'ellow 
of the Society, after which the Secretary announced the 
donations which had been made to the library. The names 
read for the fust time were those of Messrs. Frederick E. 
Harman, William Herbert Pike, Robert Francis Smith, 
Henry Bowman, Joseph Reddross, R. L. Taylor, William 
Joseph Spratling, J. Lawrence Smith, and Owen Davtes 
Owen. For the third time^Dr. D. W. Richardson, F.R S., 
Dr. Donato Tomroasi, Messrs. Charles L. Field, Walter 
T. Ooolden, B.A., EJgar Beckii Truman, Thomas H. 
Davies, William Ma&teis, .Mexandcr Campbell Dixon, 
James Baynes, Thomas janiieson, Robert Williamson, 
Charles Jamet HIalOp Warden, Francis Jones, Sidney 
Xnowlea MaMratti Felix M. MinninctORt. Edwaid 
CtcmfailMWt Sumicl Herbert Cox, and Arthur B. 
Kilclieaar, who were then balloted for and duly elcAed. 

The first paper, entitled " MintralogUal Notices," by 
Professor Story-Maskelyne and Dr. Flight, was read 
by the former. A specimen which had been sold to the 
British Museum as auiichalcite, from the Lead Hills, was 
found, on microscopical examination, to belong to an 
ortho-»ymmctrical system, and to possess the same crys- 
tallographic form as calcdonitc. The analyses of tlie 
mineral and of an undoubted specimen of caledonitc were 
made, and the results in both castas corresponded to the 
COnpMitiOD represented by— 

5PbS04-|-3CuHjOj + 9PbHiOj, 
indicating a composition corresponding wuh 3 equivalents 
of linarite, 2 of lanarkite, and 2 of water. As Broolve 
stales that the mineral contains 9-5 per cent of carbonic 
anhydride, a determination of the amount present in this 
specimen was made, and found to be only about 1*4 per 
cent. The authors think that, as the mineral occurs 
associated with cerasite, the carbonic anhydride was 
prebabty accidentally pretent in the form of lead carbonate. 



An analytiis of a very pure specimen of lanaikite showed 
that it contains neither water nor carbonic acid, but con- 
sists of lead Rulphate and lead oxide. 

The Chmkman, in thanking; Professor Maskelync and 
Dr. Flight for tlicir interesting communication on this 
miner.il, said he could not help noticing the remarkable 
coincidence between the number of molecules of metallic 
sulphate and those of metallic hydrate, there being five of 
each. 

I'rofessor Lawrence Smith, of the I'nited States, said 
he had analysed many of the minerals from the mines of 
Penn<syfvan!a, and he might here mention the ease with 
which citrate of ammonia dissolved lead sulphate. An- 
glesite, for instance, dissolved readily in a solution of 
ammonium citrate, and the lead could then be precipitated 
as carbonate, and the sulphuric acid subsequently deter- 
mined. 

Mr. Field remarked that a solution of hyposulphite of 
soda answered equally well for dhnolving lead sulphate; 
lead carbonate, on the contrary, was veiy insoluble. 

In reply to an observation of Mr. SriLLBK, that he had 
pointed out in 1S57 that lead sulphate was particularly 
soluble in solutions of the citrates. Dr. Smith said that hM 
had made assays of lead ores by that method at ear^ at 
1853. 

Mr. John WiLLiAHt then exhibited aooM fine apecitneoi 
of phoiphatesi including the ciystallited acid ; the ialttr 
was prepared 1^ lh« aAlon of water 00 pure phospborat 
trichloride, the solution bring concentrated by evaporation 
in a platinum basin. On allowing it to stand for twelve 
or fourteen hours, it solidifies to a crystalline man ; the 
sodium salt was the only one exhibited which crystallises 
well. On adding the sodium salt to a solution of platinum, 
the platinum phosphite is precipitated ; this dissolves in 
the liquid when it is heated, and separates in the crystal- 
line state on cooling. The acid precipitates silver .ind 
gold in the metallic state, the latter being cohereiu and 
presenting the usual metallic appearance; with sodium 
phosphate, on the contrary, it is precipitated in a very 
finely-divided state, and has a purple colour. With silver 
nitrate, the sodium salt gives the bright yellow silver 
phosphite, which becomes brown when h<-Ati d. J ;ie 
crystallised acid itself, when strongly heated in a test-tube, 
gives off apoataneootly-iadammahle pboapboratted hy- 
drogen. 

Dr. Frankland said the mcmbcr.s were much indebted to 
Mr. Williams for showing them the specimens of the phos- 
phites, which had not received that attention from chemists 
one might expeA. It w.^s a new (»&. that the acid yielded 
spontaoeootfy-tnllammable phosphoretted hydrygen, it 
being generally stated that the gas given off under those 
circumstances was not spontaneously inflammable. 

Professor Chvrch then made a commanication "Oh 
AMtunitt:' The published analyses of this nUMnd 
usually aitigiied to it the fomula— 

aU^3.Ca0,Pa0)+8H«O. 
Pisanl, however, gives it toHiP, which is probably correft. 
The theeretiOkl eoroporitlon Is— UaO^, 6o-i8 per cent; 
CaO, 5 9 ; PaO), 14-96 ; loH^ l8'g8 ; whilst SHfi 
requires only 157 percent. On maklni^ an analytltof a 
specimen of Cornish autunite in beautiful lemon-yellow 
needlex, the speaker found— UjO], 6000 percent; PjOj, 
13-84; and HjO, tS fis ; which corresponds to the formula 
with loH^O. In order to obtain additional evidence on 
this point, crystals of French autunite were carefully 
seleAed under the microscope, powdered and dried ; over 
sulphuric acid ihey lost 8 24 per cent of their weight, 
and at 100' 694 more, in all 1514. A loss of SHjO 
I would require 15-18. At 180' they lost 3 09, and at low 
I redness l o^, making 4-12; a loss of jH^O would require 
3-79. j I: T : ikcr said he hoped shortly to be able to 
complete his re suits and lay them before the Society in detail. 

Professor M askf.lvse observed that there was great diflS- 
culty in determining in what state the water existed in a 
mineral, and when Professor Church gave his complete de- 
scription of the mineralt he hoped be would state whether 
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Ihe loss of water over tutphttttc acid was accompanied by a 
breaking up uf the cryatai. In a very tine specimen of the 
mineral, wtaicb had been about forty years in tbe British 
Museum, he bad noticed a peceBar abladed or worn apeear- 
ancc ofthe cry&tals neat the tunmite, for wbich hebadbeen 
quite unable to account. 

Professor Ciii kch replied that he had observed that the 
Cornish mineral became somewhat greenish when dried 
iM vacHO, but the 1 tench, whilst it retained its colour, 
became opaoue. In an account of the corresponding 
phosphate of uranium and copper, published some yearn 
ago, he hatl nuticctl that its green colour became changed 
to yellow on diyin^. 

Professor LAWKtsci: Smith, whilst describing; a burner 
empluyed by hini for hrating crucikies, ai'.udcd to his pro- 
cess, publisiied some time ago, for separattng the aK^alirs 
in siUcfoiis minerals, tlcpcndin'^ on the r:ianncr in which 
lime decomposes the !<il:cates. One part of the pulverised 
mineral is mixed with i part of ammonium chloride, and 
tlvcn 8 parts of cakium carbonate, precipitated by 
ammonium carbonate from a hot solution of calcium 
chloride, are added. The mixture is introduced into an 
elongated platinum cmcible, and heated to redness by 
mean* of a modlfieatioo of Bnneen's burner having a sort 
of mouth'piece adapted to tbe lop of the tube, so as to 
cause the flame to spread oat lomewbat like that of a 
••fish-tail" burner. The flitted mata, after removal fh>m 
the crucible, is treated witb water and amnoniam car* 
bonate to precipiute tbe lime, and tba alkalieedetefmlMd 
n the usual way; lha wbdo operatioB on a JUepnr 
occupying aboai tvo bowe and a balf. 

During tbe contee of the evening a gaa-bumer, by 
Mr. F. FLctcmkb, of Warrington, was exbibited. 

The Chairman finally adjourned the meeting until 
Thursday, Oecember tStb.wben the following papers will 
be read : — " Kesearches on the Action of the Coppcr-/inr 
Couple on Orcaiiic Bodies" (No. IV., '-On Allyl Iodide"), 
by Dr. J. H. Gla lslone, b'.li.S., and Mr. Alfred Ttibe; " On 
a New CompounJ of Nickel and Phosphorus,'' by Dr. K 
Schenck ; " On the Preparation of Standard Trial Plates 
to be used in Verifying the Composition of tbe Coinage," 
by Mr. W. Chaadlei Roberts, 



MANCHESTLi^ LI l ERAKV AND FlilLOSOPHICAL 
SOCIETY. 
Ortiinary MtetiHg, Novembtr ^th, 1873. 

R. Anav% Smith, Ph.D.i F.R.S., &c., Vice-Preaident, 
ia tbe Chair» 

Mr. Joseph R. Uridson, Mr. Jame* Watkins, and the 
Rev. William Marshall, B.A., were elcAed Ordioaiy 
Members of the Society. 

The CaAiRMAN said that tbe death of Dr. Calvert, one 
of tbe moat distinguished members of tbe Society, called 
for more atteolion than he was aUa In give it* bat this 
meeting of the Society could imt be allowed to pasa over 
wttbont a few words regarding tbe loes wbidi all cbemista 
nnak feel. It will no denbt be the pleasant duty of some 
of bit friends to prepare a more detailed account of his 
labouie. Meantime he (the Chairman) would express the 
OtMaionofall who knew Dr. Calvert by saying that .1 more I 
diligent student of chemistry tias rarely, if ever, been , 
ibnod in any country. It (ia? been remarked that D:. 
Calvert's knowledge of the literature of science was some- 
thing marvellous; this was doubtless owing to his devo- 
tion to the JubjeCt and his untiring aftiviiy and strenglh. 
The memoirs \v Inch he has written are too nunurous to ^ 
be characterised .Tt present, and .ilrcady several journals I 
have given th.e heads of the most important. As a medium j 
of communication bttwtcn scicniilic men. manufaaurinf; : 
and I roicssional, in France and England, he was no doub; ; 
the means of doing much Rood in both countrii g. In the 
former country he felt il i,l is n uch at home as in the 
laucr, bavins lived there frvm the tine be wu fottrteeo 



years of age vatii be was Iweaty-eb^t, and bavtag married 
a French lady. It was ibis iotiaMite ewiaeffiOD with 
France which gave him hiaFfcacbaGC8nl.wbicbheeoQl4 
never entirely get rid of. He waa» bowever, eolirdy 
English by birth. His habits contraded there m4y have 
I d also to that excessive aAivity which seems to bave 
told at last in a very unexpected manner upon his healtli, 
as he seemed powerful aad of sound constitution. Tbe 
fatigues be underwent during a visit to the Vienna Ex- 
hibition, and the climate there, must, hov^ever, be blamed, 
so far as w e can hear, for the evils bothdireCl and indiredl 
which produced .1 fatal result. Dr. Calvert had, shortly 
before his deatii, completed a revised edition of bis lec'lurcs 
on some departments of manufadurinf chemistry. His 
praiftical experience, combined with his profound know- 
ledge of the theory of tlie subjeifl, must render such a work 
of great value, and keep his name for a long time fresh 
among chemists. His later investigations, especially 
those conneAed with germs or the bcginninjjs of life, were 
of a purely scientific charaAer. He may be said in every 
sense to have been a successful man until that illness 
which destroyed a life which promised to be very long. 
He had many friends, and amidst an excessive amount of 
work he was able to be obliging and kind to a large 
number. He was a Fellow ol the Royal and Chemical 
Societies and of several foreign Academiee, and in tbe 
acientific circles of London and Paria be was as well 
known as In bis adopted Maacbeater, where many 
lament him as a man wba knew little of biaa as a ebemiat. 

On iht BurObig Tnu aad O^faefs SttmA hf 
Lightning," by Professor OsBORMS Rbtholvs* MA. Tbe 
lltl 



results of tbe experiments referred to in thta _ 
exhibited to the meeting. The suggestion tbivwa oat by 

Mr. Uaxendell at our last meeting— that the explosive 
cfTcd of lif;htning is due to the conversion of moisture 
into steam-- seemed to me to be so very probable that I was 
induced to try if I could not produce a similar effeft ex- 
perimentally. 

(1) . I fust of all tried to burst a thin slip of wood by 
dischargint; a jar through it, taking care so to arrange the 
wood that the discharge should be of the nature of a spark, 
and not a continuous discharge. I'his was done by making 
the wood to form part of a discharging rod, with balls on 
the ends. 

This experiment was successful in the first attempt, 
although the results were on a small scale. It should be 
mentioned that the wood bad been damped with water. 
This experiment was repeated witb larger pJeeasnf wood 
with variot]^ results. 

(2) . It then occurred to ms tO try witbaglau tabc. 
This I did at first witb a venr small inbOt paasiac wilts 
from the ends of tbe tuba vntiftb^ wtra wiudli | tsA af 
each other. 

The smell tubes borst both iritb and witboat water. 

(3) > I ibca tued a larger tabs (aboat inch boae)* 
using it ia a similar nsaaaer. Tie discMige without 
water piodvced no dfcft oa lUSi aeca erfwa lape ate d 
several times, but when tbe tobe Is Ibli of water (wiib tbe 
ends open) the fust discharge shattered that part of the 
tube opposite the gap in the wire. This tube was bent in 
the form of a syphon, and the water stood about S locb 
beyond the gap in the wire on each side of it. 

(4) . I then tried a stronger tube which I l a J '^teen using 
for insulation. It had a bore of i inch, and was | inch in 
external di.->mctcr. It was capable of sustaining a pressure 
of probably 10,000, and certainly 5,000 Ihs. on the square 
inch ; that is to say, a pressure of from 2 to 5 tons per 
square inch. It was about 14 inches long, and bent in the 
form of a square-ended syphon. The gap in the wire was 
about i inch, and the water extended about i) inches oa 
each side of the gap. I he ends of the pipe were open, 
and the jar charged in the same manner as before with 
about too turns of a la-inch plate machine. The surface 
of tbe jar is about half a aquare fisott and the diacbas|r« 
when effeAed with tbe GonuDQP lod, took place tbiaagb 
ab9Ht 9 insbct of airr 
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This tube was shivered at llie fust disL'uarge. Tliat 
part opposite the gap and for 5omc way beyond is Com- 
pletely bruken up mio fragments which present ir.oro the 
appcarancf of having been crushed by a hammer tli.ai of 
being (he fragments of a pipe biust under preunre. Some 
of the fragments show that the interior of Ibe pipe has 
been reduced to powder. 

These fragmeatt were scattered to some feet on all 
■idoij bnt there was nothing like an explotioo. I beld the 
pipe is ny kand at the time of the dischargeSi and the 
SCMttioo «M that of a dead blow. There was no noise 
bejKMd (ba ordinary crack of the discharge. 

Tim manner in wbich tbit pipe waa destroyed dearly 
alioiMd tbat m larger one migbt have been broken. But 
u it mn two o'clock and my iise wai out, I did not coo- 
ttntra tbe ezpCTinenti. 

It is not easy to conceive tlie precise way in wbieb a 
pressure of probably more than 1000 atmospheres coutd be 
pioduced and transmitted in a pipe of water the ends of 
which were open. It might have been caused by the 
sudden formation of a very minute quantity of steam, or 
by tbe expansion of the water ; but whichever way it was, 
its cfTecl was due to its instantaneous cbaiaAeriOtlierwise 
there would have been an explosion. 

When we consider the proat strength of this pipe 
(which might have been used fur a gun without bursting'), 1 
and when we see that it was not only burst, but that the I 
interior of the glass was aAually crushed by the presstire, 
and all this by the discharge of one small jar, wc must ] 
ceaae to wonder at tbe biuating power of a discharge from 
tbe doude. 



CORR£SPOND£MC£. 

INCOMPETENCE OR WOIffiE. 

To the Editor of the Chemical AVk'x. 
Sir, — In the interest of those of your readers wiio have a 
Rood deal of money staked on the honesty and accuracy 
of assays of raw material, I send you the following little 
statement of faA. 

A firm of commercial analysts, a&ing for an importing 
house who iccently ddiveied me a largo coosignmcnt 01 
phosphate, return as tbdr assay of it pluwpborie add 
37-27 per cent, equal to iribasic phosphate ot lime 8s per 
cent.'*^ 

My chemist, finding their resdt a good deal higher than 
his own, was led to examine their certificate, and, im- 
mediately perceiving its inaccuracy, wrote to them asking 
for an explanation of their calculation. lie n ; ;d no 
reply to his letter, and the Rellers coolly maint^iined that 
their chemist'-, n coireifi, beii'.j,' calculated 
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NOTICES OF BOOKS. 

Th* City Ruard, Vol. t., No. 51. (Official Joatad). 

New York. 

This jonraal is an Amodcan *'iBStilbljoo." which might 
with great advanUjge be imitated in England. It is a 

Quarterly Report of the **Healtb Department" of New 
eill. Th* leader finds in it a list of the variovs sanitary 
oBdals ; n record of their proceedings ; notices of changes 
to laws relating to public health ; remarks on inhabited 
cellars, on street cleaning, street pavements, street 
gatbaf^e, sewerage and drainage, wharves and piers, pi:bl;c 
markets, slaughtering, fat-nielting. stable manure, and 
niglit KcavengerliiL: rLmoval of night-soil from the city; 
removal of dead arunials, olTal, (S.c. ; manufafilirc of gas ; 
permits; disinfeifkion and disinfeiftants ; impending pesti- 
lence, with special notes on the prevention of choicfa; 
city mortality ; bureau of vital statistics ; sanitary bureau ; 
expenditure of the Health Department ; and an official 
dircdlory. This paptr is commonly sold in New \'oik, 
and any person who wishes to satisfy himself as to the 
doings and the efliciency of the Health ncp-irtment can 
purchase a copy. The nearest representative of this 
iUcord in London is the Report of the City Commissioners 
of Sewers. But this " Report," unlike its American con- 
ttmporaiyt is not printed for general circulation ; a few 
C^es oily are struck off for distribution to ofTicial 
pcfwmages. Editors of inflaential journals may succeed 
in pfOCUtiiqt copies, but to the public they are praaicdiy 
inaceesdble. Believing that, as far as sanitary matters 
ato concerned, the Metropolitan Board of Works has not 
fttite reached perfeAion, we should very modi like to see 
a sioular ■ ' Recoid " iisoed here. Perhaps, as a aecossanr 
preliminary, a new aaaitary atitbori^ urould he needed, 
condating of men of « somewhat kighor iotdleanal type 
than the nomincet of the vestties. 

Under the bead " Disinfc^ants," we learn that the sub- 
stances most in favour in New York are— Chlorides of 
sine, iron, and of mantianese; sulphate of zinc ; carbolic 
and cresylic acids. The latter lluids arc particularly 
recommended for the disiufedion of draiaa, CCtspools, 



privies, &c., on the approach of cholera. 



In the face of my firm protest, they were inslruded to 
assay a subsequent consi^muctit, aiid their return of that 
was "phosphoric acid jS 11 per cent, eaual to tribasic 
phosphate of lime b> per cent." The sellers have since 
shown me a letter f;om them, in which they say that they 
" take 28 as the equivalent of lime, 70 as that of pbos- 
piioric acid, and IS4 ss that of the tribaate phoaphata of 
lime " (!). 

As, however, these "equivalents" only apply to their 
first assay, and their atomic weights for the second have 
not been communicated to me, perhaps some of your readers 
can help me out of my dilemma. Seriooaly, I am asked 
upon the first cargo to accept an assay mum based on 
"equivalents" which make an amount in mon^over that 
of the red eqaivalents by some £1^ to £t^ For tbe 
second lot, a return is handed me which gi^es £m io £1$ 
over the true value, to £12 of this being doubtless 
explained by ibc " eijuivdents," and a to by a slovenly 
error In the caledatton wbich would discredit any boy in 
oar eienwntaiy sdnds. 

t need not comment further on this chef d'auvrt of 
comraercid assaying, when I say that the sdlershave 
since withdrawn their invoice based on the " equivalents," 
and substituted another calculated properly from the phos- 
phoric acid. 1 have, however, of course refused to recog- 
nise or respeA the assays in any shape. To say nothing 
of the probability of the phosphoric acid itself having been 
calculated with home-made " ccjulvalents," the way va 
which the decimals are burked is enough to take away 
one's breath. Even the first decimal is wrong ; and every 
tyro amongst your readers will know that in the case of .i 
cargo of phosphate at present prices the third decimal 
represents a considerable money value : what is said of the 
tricalcic pliosphate applies, of coui se, with still moi e fu rec- 
to the more valuable phosphoric acid. I dwell on this 
because I have of late observed a tendency in other quarters 
to negleif\ that scrupulous care and exaditude which should 
characterise the work of every chemist. Certainly "work" 
such as I have here instanced cannot be too strongly repre- 
hended. Mannl^drers and consumers have surely sulB- 
dent cause of annoyance in the great discrepancies between 
honest andyaes without the deliberate introduAion of 
false equivalents. All, therefore, who arc interested in the 
integrity and accuracy of assays and analyses, and in the 
maintenance of our English commercid morality and 
bononr, should nnite to ptit down this kind of .thing with 
• firm band. 

t confess that, on publir grounds, I have been very 

strongly tempted to publish the names of the oiTendin^ 
parties. If, however, a milder course than an rxf<oi> , 
which would simply Bnish their reputation, will sufllicc lo 
stimulate and maintain that Strong public opinion which 
must alone make siicli practices impossible, I shall only to 



i too glad, as I have no fcrsood animus in tbe natter. 
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With regard to the other parties to the transaftion— the 
Commercial house (iril one, too, whose name is very 
widely known)— I should have been ditpowd to •Uributc 
thdr adion in the matter to sheer ignorance. Tbmt, how- 
ever, CMinot be fairly said of them. Tbev W01lM« at all 
eventt, very strongly retent the impuution. They are 
kaowo M nen woo pride tbemtelvee vecy mucb upon 
their trada knowledge end experiencei and ere, in fea, 
CMlinvalhr laying down tlie commercial law upon anpr 
matter. I think. Sir, I most leave them to assess their 
own motives in this discreditabte tratttaAioBi— I enclose 
my card, and am, &c., 

VntiTAS. 



been, nor ever can be, ia the state of iron iilinga. The 
granitic qtiartxif mixed with particles of felraar, mica, and 
a few frasmenta of hornhlende ; it no dovbt conetitnte* 
the matrix of the iron ore« and that comes to beaaaoctatcd 
with it on the tea, where, however, it is a manliest adul- 
teration to the extent, t believe, of 25 per cent. And hero 
let me oflSer a remark upon tea adulteration; I have foand 
6| per cent, 12) per cent, and 25 per cent, in different 
samples of black and green tea, as if the Chinese adul- 
terative mind worked by doubles, and not by decimals ; 
thu-c. the Above anoaats of adnlteratioa are i, |, and t-i6. 
— i am, &c., 

Lbwib TnoMNOir, M.R.C.8., Ac. 



HYDROGEN AKD SOLUTION OF NITRATB OP 
SILVER. 

To thf Edilor of the Cheinlcnl Sews. 
Sir,- It would appear from a note by Mr. Wanktyn in the 
last number of \ our journal, that (some remarks which 1 
made at a recent meeting of the Chemical Society, aprofoi 
of Dr. Russell's paper " On the AAion of Hydrogen on 
Silver Nitrate," have been erroneously reported. It is 
implied by Mr. Wanklyn's note that I asserted that the 
solubility of hydrogen in water diminishes with rise of 
temperature. What 1 did say was, although it is well 
known that hydrogen is equally solaUe in warm and in 
Cold water, it would be interesting to ascertain whether or 
not such uniformity prevails in its solubility in saline 
eolations, such as the silver nitimtew— I am, Ac., 

A. W. WlLUAMtOlT. 

tfniverslty CalUs*i Loadoa, W.C., 
Dee.t,i|7}. 



IRON FILINGS IN TEA. 

To tht Bdilw of tht CktmUat Nnn. 

Sir, — Permit mt to atld few words to the observations ■ 
of Mr. VV. M. WMli.ini?, cottJaincJ in your last number, 
upon the ab jvc subjcd. It h now more than two months , 
since I discovered that the so-called iron filings tea con- : 
tained no iron fiHnj^s whatever, and from tliat lime 1 liave 
hern -ittrmplinf; to inform thL" public of the fart. On ^ 
<■ tiit'^r^j, I '.rote a letter upon ttie fubjetfk to the il/c rm'n;; ■ 
J'ust, but ttie editor of that paper did not think proper to 
publish my leiter. Up to tins time I had examined seven 
^amples of the said tea, but all had been supplied ^y | 
persons interested in the trade. It seemed to me then ' 
necei^sary, before making further efforts to publish my 
results, that I should examine an incontestably genuine 
sample of the tea, said to contain the (ilinf <«. To procure 
this tea, I applied on November I to a pi ntlrman who 
holds a high official position in the Corporation, but whose 
name I decline to publish. This gentleman most 
willingly undertook to serve me. though his efforts were 
unsuccessful until Nov. 17, when he forwardrJ me a 
genuine samplei duly marked *' Tea adulterated with a 
large quantity of iron filings and sand." This tea, like 
all the other samples which I had examined, contained 
neither iron filings, iron turnings, nor metallic iron in any 
sbaj>e or form whatever. Like the rest, It contained mag- 
netic Iron ore and granitic quartz. On Nov. 19. 1 sent a 
letter stating this fa6t, and giving the exaA composition 
of the lea, to the Daily Netes, but my letter was not 
published. On the :2nd, I sent a similar letter to the 
Grorff.with tlie same result. On the 3-)th, I sent a letter 
to the enterprisinf; proprietor of the !)a'!y Chronicle, and 
he published my account of the tea on W et: nesday, Nov. 26. 

With regard to the iron <i!c, there is a curious circum- 
stance worthy of notice at present in it. The ore is not 
hxmatite, as Mr. Williams supposes, for it is attraiftei! bv 
the magnet. It is map;retic iron ore, and contains a l.iri;e 
portion of phosphate of iron, so that it never could be 

converted into malleable iron, and consequently never has 



IRON FILINGS IN TEA. 

To tht Editor of Iht Chemical Netrs. 
Sir, — In answer to Mr. \V. M. \Vill:;;ms, 1 may remind 
him that 1 concluded that the majjnetic particles were 
genuine iron filings from their solubility " in nitric acid 
with effervescence " (magnetic oxide being scarcely soluble 
in nitric acid). Certainly the redoAion of copper is a 
more reliable test, but it did not occur to me to use it. By 
using the term '* real lumps of metal," I did OOt intend to 
give the idea of great ««, but merely to convey the im- 
pression that the parlieles wei« greatly larger than filings 
—probably aa larm as any of the type used for the title 
of Mr. Vraiiama's letter. 

As to yooreortespondent's question, *' Were these found 
in the ash or in the unbornt lea ? " I may express my 
astonishment that the published rcjports show that the 
chemists examined at the recent Birmingham trials looked 
for the iron filings to tho «A ol the tea. The method I 
kave employed haa been to powder the tea, and spread it 
out in a thin layer on a plate. A small elearo-magnet 
has then been passed through it.andtheattraAed particles 
treated with hot water, which disintegrates the lumps, and 
allows the ferruginous matter to subside. The liquid being 
decanted, the deposit has been weighed, and fiirthcv 
examined by the microscope, nitric acid, &c. 

The tea in which I found the "lumps" of iron was 
examined some six months ago from curios'ty. On my 
fiicnd asking for some of the "rough flavoured, thick, 
sappy, Moninit,' congou " described in the window-bill, the 
shopman added a portion of tea from a separate canister, 
ami, on reaching home, this was readily picked out from 
the rest by its different appearance. It weighed about 
5 per cent oi the total quantity, and. besides the lumps of 
iron, contained sand, starch, magnesia, and plumbago. 
The percentap;*' of tannin in it was 20 per cent, while even 
genuine black tea does not contain more than 14 or 15 per 
cent at the outside, a {a& which I considered conclusive 
of the presence or catechu or other extraneous tannin 
matter. It will be evident, therefore, that the weight of 
metallic iron was not very large— probably 2 per cent of 
the whole tea ; it was not aAually estimated* Tlie main 
bulk of the sample contained leaves other than ten^acon" 
siderable quantity of ferrous sa^MMtCi >B<d oil^ about 
5 per cent of tannin. I think thcao IhAa will be sofldent 
to convince Mr. Williams of the desirability of looking 
after the tea sold. As a matter of faA, the grocers are 
perfedly aware of the kinds of tea most frequently adal< 
terated, and understand the use of a magnet and hot 
water as well as we do. 
I In his postscript, Mr. Williams calln attention to the 
summary of the magistrates on the Birminj;hani tea cases, 
and considers that the evidence is a strong confirmation 
I of his theory of the origin of tl'.e iion detei'^ed in tea. At 
' any r.itp, tlie magistrate thought ditlcrently, and, in the 
face of the fad that genuine teas contain neither magnetic 
matter nor insoluble jiilie.i, could not do otherwise than 
I conclude that these substances h.id bosn potposoly added 
I to the ti as found to contain them. 

If .Mr. \Nilliams will look again at my letter, he will sec 
t that I suspedl the English tea-dealera of the addition of 
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tulfhaU of iron, not metallic iron, though I remain un- 
convinced of the difficulty of obtaining the finely divided 
metal when wanUd. At the same time, 1 fully admit that 
in the majority of cases the ferruginous matter consists of 
oxide or titanate of iron, and no doubt was add«d by the 
Cbtneie, probably in accordance with the instniftlottt of 

tbe ageauof ibe EagUfliiinei«luuits.- I am,.'; . 

Alfred H. All£.\. 

PSv—Iq my tatt letter, for the worda ** cayenne to give 
a aatslmrie acid to vinegar," pleaM read " cayenne to gin 
or anlphwie add to vinegar."^A. H. A. 
aiMacM.Dac.<,si!n. 

IRON FILINGS IN TEA. 

To Ihi Editor of the Chemical News. 
Sir, — I thought that the " figment " of iron filings being 
in "tea"' was finally set at rest hy the Jetision of the 
"Stipendiary'' in the late tea prosecminns nl the l!ir- 
miDgham police-court, but, from what I see in your last 
two numbers, it is again beginning to be debated. 

Having had the management of the chemical defence, 
it has occurred to me that it would be useful briefly to 
state the "reasoning," founded on experiment, why I 
came to the conclusion that not only were there no iron 
filings in tltaatttpeOedtea, bat that teaiaoeveradulterated 
with iron filiagar—tkat it ia a libel on the Chinese to say 
that they ever pat any in* and I am eertain that none 
^poald be more aatomabed at the charge** than the 
Chiocae themselvea. 
' Tlio certificate given by the analyit of thia borough 
atatcd that the tea wae adnlcerated with " iron filings, 
im4, and earthy matter." As to the two last, the analyses 
of tbl tea, made by myself and coUeacues (Dr. Wrighteon, 
Prof. Murphy, Mr. Horner, and Mr. Scott), showed that 
this was so, and, finding that the tea stuck to the magnet, 
I thought, with the "analyst," that there were iron filings 
in it. But, considering that the Chinese have no vast 
fitting shops, as we have here, I wondered where they 
could get the iron filings from ; I therefore tliought it of 
great importante to get the iron filings out as iron filings, 
to do which I reduced the tea to powder, and then nu-Jc 
it into a paste with strong alcohol ; vvh«n this had been 
dried out, I searched the powder with a magnet, and 
attrai.'^led out some dark brown particles, which formed a 
"bruhh,~ lust like iron filings would at the polt-s of the 
magnet. On examination, the particles turned out to be 
magnetic oxide of iron, but there where here and there 
little brilliant facets of something having a metallic look, 
which stuck to the magnet with the magnetic oxide, which 
•eemed to roe to indicate that the Chinese made a mixture 
of iron filing! and oiagnetic oxide of irao to dote their tea 
with. 

Up to thia moment, therefore, I thought the borough 
analyat'e certificate waa correct; but, pondering on the 
matter, I p«t the brown magnetic oxides and sparkling 
particles on a sheet of paper, and, on viewing them with 
a "magnifier" in a good light, I thought I oSterved one 
•htning panicle which looiied aomewbat traneparent. I 
then carefully separated it from the magnetic oxide, and, 
having detached every trace of the magnetic oxide from 
it, I wnnd that the shining particle did not bounce to the 
magnet ; it was, in iaft, a email fragment of quarta, and 
some of the particles turned out to be mica. 

In order to determine if there was any metallic iron at 
all, I treated the magnetic oxide with dilute hydrochloric 
acid, in which acid it dissolved without the least effer- 
vescence of hydrogen gas, whicli would have been the case 
if there had been a trace of metallic iron present, either 
rusted or bright. I also kept some of the jna^nciic oxide 
of iron in a solution of suljiiiate of copper for fne days, 
without there being a trace of tntialltc copper precipitated. 

Having thus clearly demonstrated ili.it the magnetic 
oxide of iron t» a natural mineral produi^, the idea occurred 



" If the Chinese put It into their tea, what do they put it 
in for ? " for it is as much in green ten as it ia in black tea. 
To answer this, I gpt out cvsfv trace of megnetic oxide 
from 100 grt. of the tea, and Rtnnd that it ooljf weighed 
0-03 gr., a quantity so small as to be almost invisible, and 
yet 10 strongly magnetic wns it that the most minute 
particle adhering to a large leaf (when cnrled) mads it 
slick to the majpist. It was thereiwe absurd to suppose 
thM so mfamte a qoanti^ ooold be put ia for any purpose 
whatever. 

I now proceeded to examine a great number of " mag- 
netic teas," and had London searched for the worRt 
specimens which could be fo»ind,oneof which was the tea 
"fjr Sarpedon,^' which Dr. Lethcby alluded to in his 
" .Memorial to the Commis5ioner9 of Sewers" last April. 
Dr. Letheby will perhaps be surprised to hear that there is 
not a trace of iron filings in the " S(irj>cdo'i " tea ; neither is 
there ar.y in any of the magnetic teas which I have 
examined ; but itiey one and all contain magnetic oxide 
of iron, and some of them contain oxide of man- 
ganese, I1 111')' less derived from the soil of China. Un- 
fortunateiy. we cannot exaniiiir the soil of Clmia ; i 
therefore examined the soti of many gardens in this 
neighbourhood, and found that, wherever there is black 
mould, magnetic oxide of iron is in it. If, therefore, leaves 
come in contaA in any way with the soil, such leaves, 
when dried, will be attraifled by the magnet. I recom- 
mend those interested in this matter to dry a few ounces 
of black mould in an oven, and then search it with the 
magnet, when the magnetic oxide will be readily attracted. 

I have examined the dust of African ginger. Cochin 
China ginger. East India senna, American hops, chillies 
from Cayenne, and other vraetable anhstances from all 
parts of the world, and they all contain magnetic oxide of 
iron, hot no iron filings. 

1 just odd that the grocers are veiy son at the disrge 
about Iran filings. They say, " Iron filings neither grow 
in the ground, nor are they in the juices of plants ; if, 
therefore, iron filings are in tea, in however small a quan- 
tity, it must be a fraud, and ought to be punished." My 
advice, therefore, to the puhhc analysts is to " change 
front" abjut iron filings, 1 r ih y may " catch a T.iit^ir," 
as was the case in the Bitinmgham poiice-court.— i am,&c., 

Atrno BiKD^ P.C.S. 

Birmingbann Dec. to, 1S7J. 
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Tu llii E^Li^.f of t!u- C!umu,il .Wus. 

Sj«, — In your last number, Professor Gardner, F.A.S., 
M.S..\. (md also, .-js appears from his advertisements, 
F.S.A., F.E.S., &c.). raises some objection to a late 
criticism in Iron on his aluminised bread analysis. The 
learned professor suggest* that he could only have missed 
the alum if it had been ammonia-alum. Now, as there 
happens to be far saore ammonia-alum in the market than 
putash-alum, it is. to say the least, singular that Mr. 
Gardner should prefer to employ a means which woutJ 
onlv deteA the kind be was least likely to find. 

The principal point in question, however, is at to the 
volatilisation of sulphnricacid in preparing the ash. Any- 
one who tabes tbettoubleto collate the published analyiee 
of bread-, wheat>,andfioor-ash, will see that the phosphoric 
acid therein is far mors than snflicient to aaturate the 
bases preient. Under these circumstances, it is simply 
absurd to expeA iolphuric acid, if present, to remain un- 
decomposed in such an ash after ignition. Mr. Gardner, 
it seems, does expedl a sulphate to be stable under these 
conditions. It appears, then, that he has made either an 
important discovery or a serious mist.ike. I, with m.iiiy 
others, adopt the latter conclusion ; and the Hoiytechnic 
professor would have shown himself wisCt aod moro 

manly by confessing bis error. — 1 am, &c., 

Tub BoiTon op *'Iitoir.** 
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Chemical Notices from foreign Sources. 



CONCERNING ATOMS. 



• To the Editor of the Chtmical Neifs. 

Sir, — Your correspondent "Atom" (Chemical News, 
vol. uviii., p. 2S1) has stated that (he existing difference 
of opinion amongiit chcmi&ts, on the subjc<ft of Atoms, 
appears to ari^e from our incnpnc'ty ',q understand the 
meaning of " the infinitely small." 

Now, with rcsped to space, I think a cleJir foutive idea 
of the infiaitf ly small is to be foand in the mathemmtical 
definition of A pomt (having neither length, breaibh, nor 
tfiicknest). It exists in space (we may term it n toeui in 
•pace)i but has no extension, so that tho addition of points 
leven «^ iufinitmu) can never proditce an/ finite space, 
however small. 

I think the most determined opponent of the atomic 
theory will hesitate, however, before he attempts to apply 
the same argument to wtttttr ; and, if it be not applicable 
(tli.it is to s.iy, if m.if.i-r must h.ivi; rii^mion'-, it appi'.irs 
clear tltat " ii'.stter c.iiinot be diviiibie ad injuutuni," 
which demonstr.TtL-s the truth of the atomic theory, al- 
though it does not, of course, prove that in any case we 
h^\<l aAoall/ arrived at the ultimate divistoDi even in 

tlieory. 

With reaped to " the infinitely great " it is utterly im- 
possible to attain any pofilire ideit ; ti;ir ncirest .Tpproxi- 
mation is by a mental jmulcss of '' irrCie.ismg tlie finite 
without end."^ — .1 pure neg.nivo notiiin ; but in regard to 
two points we can be perfectly certain. (r), that addi- 
tions of the infinitely small can never produce anything 
finite ; and (2), that additions of (he finite (however large), 
even ad infinitum, cannot produce the ioBnitely great. 

In fad, " the infinite " can never be either a noltiple «r 
sub-multiple of the finite^I am, &c., 

Hbnry Hudson, M.D. 

OICIlTiil*. 

THE CHEMICAL SOCIETY'S MEW ROOMS. 

To the Editor of the Chttnical Nexcs. 
Sir, — I am sure that such of your readers as ate acc(]s- 
tomed to attend the meetings of the Chemical Society 
will join with me in protesting against the bad lighting 
and ventilation of their new rooms. 

The height to which the seats nre rni^^ei^, in so compa- 
ratively low a room, exposee their unfe>nun.-ite occupants 
to a blinding glare and overpowering heat from the sun- 
lights overhead ; and this, added to the bad state of the 
ventilation, renders the loom dangerooely unhealthy ; in- 
deed, speaking of oae of (WO friend*, I can testify to its 
evil eReA*. 

The room ought to be lighted hjr brackets, at least at 
the opper end, and better ventilation provided. At all 
eventa lometbing must be done.— I am, «e., 

VSMTltATtlK. 



I Cliruit Ai S'tWt, 
1 fJirc. JI,;HI7J. 

results oUtaiueil by MM. Favrc and V.^Istm with his own. 
The only discrepancy, the case of borax dissolved in inl- 
phate of ammonia, he explains by means of a dnubli; 
decomposition which takes place. Supetsatiir.ition he 
views as the slow formntinn of a new hydrate. Perhaps 
the existence and the (lis.ipprMrance of a great number of 
saline supersaturations express merely the existence and 
tr.-insit from one definite stage of hydration or of combina- 
tion to another repretenting a lower degree of solubility. 

Reaeaichea on the Thermic Sffedla accompanying 
the CoiDpfeaeioa of Ljquida^F. A. Favte and Laurent. 
— mere preliminary notice " to tahe date.*' 

New Volatile Saccharine Matter Extraiflad from 
the Caoutchouc of Madagascar. —Ain;^ Girard. — The 
author recently {Comf'tti K. iuhn, Ixvii., p. 820, and lx\iii., 
p. 426) described two new \cilntile .iml saccharine matter*, 
dambonite, Chil-Ofj, extracted from the c.ioutchuui; rf the 
I G.iboon ; and bomesitc, C:4lli40j^, obta;ned from the 
catnitchoiic of liurnco. Botli these, on treatment with 
iiydr.\cids, arc split up into methyiic ethers on the one 
hand, and into cryst.^ll ne non-volatile saccharine matters 
on the other, possessing the composition of dried gli 
A third substance of this kind, matezite, obtained 
the caoutchouc of Madagascar, is white, crystalline, very 
soluble in water, less so in alcohol, from which it 
separates in tlie form of mamillary crystals, hard and 
gritty under the teeth. It fuses at 181" C. to » vitreous 
mass. At 20O* to aio* It snblimea slowly without decom- 
posing ; the sublimate doea not take the form of needles, 
out that of tr,in<!parent dropa. It consists of - 

Carbon >. «. 42*3 

Hydrogen 70 

Oxygen .. 507 
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Vmltr this hfnrtiHg mil bt Joutid an fncyclof-inlit liil <j 
thimual faftn f'Ublishfit ohtoait ilurttig tht fust uerU, 
with abttracis cf all lutctftiblt of attpcinltigeom aUnJumenl. 
Tht lurn hitlf-xtatly relumtt of the CttEMtCAL NaUrS, WilH 
Ihtir cofwut iniluts, »ill, Ihett/itrr, bi iMfMltttt t» an 
tHgiiitt t4Uton 0/ 1A« "jMhrattnchlt." 
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ComfUs Rtudut Htbdomad«irttdttSicnt€t de PAtadtmit 
dta Seifucn, November 3, 1873. 
Certain Calorimetric Values and Probletns.^M. 
Berthdot.-— The author announces the .ngrccmeat of the 



toono 

Its formula is CaoHaeOtS. 

Preparation of A(!\ive Amylic Alcohol. — J. A. Le 
Bel. — There appears to exist an inaAivc amylic alcohol 

btiilir^.Tt C, ll;t ccnst:lutior of which is well known, 
and an .idn e r.lcohol, having' a totalory power of about 20* 
for a column ('f 50 ceniinuires. The latter alcohol has 
been lcb& btuuied on accuaiu of the diliicultv of i'>^ pre- 
paration. It boils, according to P.islcur, at 27' to ;s . It 
is deprived of its rotatory power by repeated distillation 
witli pot.ish. 

Influence of Certain Gases on the Preservation 
of Eggn.— F. Crace-Calvert.— Oxygen in a dry state 
has no perceptible adiou. If the gas ia moist the egg be* 
comes covered in three weeks or a month with a white 
mouldlnesa, consisting of PeuitiUhm gtMmm, or of « 
Mycefnm. On breaking the egg ita content* do not appear 
to have uodcrgcme any decimiposition ; though an ex- 
aminatfon of the ease* in the apparatus reveals the pre* 
sence of a notable quantity of caibonic acid and of a 
tittle nitrogen. If the shell is perforated with a fine 
needle the egg is decomposed in drj- oxygen, liberating a 
larc-i-r quantity of nitropen and carbonic acid. There is 
a little .Uvi".. ')'!)'( on tlie outside of the shell, and the con - 
• ( ni- , V. I.K li ate putiid. i oniain abundance of vibriones 
u\\'\ inycn /\m.T;. In n^ ist oxygen the decompusiin n 
is more complete. In ji;ojsi nitrogen, eggs, whether per- 
forated or intatfl, may be kept ftjr thre e numthr-. It f er- 
forated, the contents are slightly decomposed ; no filament 
of Pi II 'Hinr.t cnn se jeen, but vibriones are formed. In 
hydrogen liic ec-^vs are covered with a slif^ht down, but the 
inlcnor resflaiiis sound. In cnibonic acid the fi^'gs are 
preserved perftdly, and the shells do not show any trace 
of PeninHimn . I n coni -gas the ttaulta an elnilar. 

Influence of Certain Subatatieei upon tlie Pkeacr* 
vation of Eggs. — F. Crace<Calvett^The aufhor 
plunged new'laid eggs in weak solutions, )|, of chloriac, 
hypochlorite of lime, sulphite of lime, and pbenic add. 
Eggs in a solution of chlorine, in a stoppered bottle, 
remained unchanged from April x8tb to Peccmber isth 
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On being withdrawn from the solDtion and re-inserted, 
the bottle being left unstoppcrcd, tht--y wltc found on the 
igih of December covered wiifa PemalUui'i f^uiucim. In 
chloride of lime the egg< were found tuvcrcd with 
Penicilliiim on Apri! -i^ih, which continued to increase. 
On June hth, it tou;:! bs seen through the shell that the 
yolk was displaced, and numerous filaments of Ptnicillium 
appeared in the interior. In lime-water the eggs became 
covered with PtHuillinm in twenty days, and on June 8th, 
other forms of mould appeared in the interior. The 
contents were decomposed, UlO wbitO containing much 
PeniciHium, and the yolk sinilldaoce of microzymas. 
Sulphite of lime gave the same results. The eggs 
plunged ia pbeotc acid presented no change up to June 
8th. They wen then ehgfatly covered with movM, but 
the eoiitentt were quite waaa. 

On Malaria. — M. L.Colin.— The autlior concl jdcs that 
the sail plnys an import.int p.irt in ilie generation of 
malari.i ; ih.it the ir.^jcstiun of marsh-water does not 
produce intermittent fever; that it will be easier to dis- 
cover the febrigenouB germs on the surface of land newly 
turned up tli.ii! in ilic atmosphere of the m-ir^hcs. 

Ai'.aiysis and Criticism of an Essay on the Con- 
stitiit]! [1 ind Origin of the Solar System, by M. 
Roche- .Nijie by M. Faye. — M. Roche, supplementing 
La Place's theory, has studied tlie b 11 rf.ices of level beyond 
the actual limits of atmospheres. Hi- 5l'.ow<» that, com- 
mencing from a certain distance, these surf.ices cease to 
be convex towards the centre of the star. They mcrj^'e 
into one another, and present infinite sheets, so that ex- 
tending (in thought) the aaual atmosphere of one of our 
planets to those regions of instability, the materials are 
no longer held by gravity to ;the star, but are dispersed in 
space along those surfaces. M. Roche deidi with some 
difficulties attaching to La Place's theory. Saturn's 
ring9, e.g., are half contained within the adual limit of 
the iplanet's atmosjphere, that ia, in a region where it would 
be impossible (La Place's notions being rigorously 
accepted) that this atmoephere, la eootradion, would have 
left these matters ; whereas if it dilated, it might exist up 
to the half of their breadth. Other difficulties are the 

S»t distance of IhamMn) fttim the earth, the gap between 
titer and Man, the multitude of asteroids (135 now 
twn) in place of a single planet ; then (coming sun- 
wards), the formatloBS so diflierent from those beyond, — 
very dense planets with rfow rotation, — M. Roche has 
treated such problems with the aid of a new conception. 
La Place, only suppoised rings frequent beyond the 
limit wlicrc t;rav;tation towards the sun equilibrated cen- 
trifugal force. M. Kothe .'^hows, by the discussion of his 
surfaces of level, that the portion of the nebulous matter 
liberated does not merely come from the equator, but 
from a superficial sheet which extends much further 
towards the two poles, and which t^nds to flow towards 
the equaloiial opening. Now, certain parts arrive witli a 
velocity insufficient for their circulat;ng exteriorly ; they 
then return to nebulosity, dcscnhinR ellipses, tlie aphelia 
of which are precisely at the cq'jatnrial limit. This being 
premised, M. Roche points out that, through the resist- 
ance of the medium, a portion of those materials ulti- 
tr.ately falls to the sun, restoring to it some heat, while 
others merely lose, by their mutual reaAions, their radial 
velocities, but retaining for the most part their tangential 
velocities. This idea of interior rings rendered hte, in 
their turn, by the progressive contraAion of the generating 
atmosshere, supplies M. Roche with the explanation of a 

KM Saturn's rings forming where, according to another 
, no satellite of the same density as the planet could 
lorm. M. Roclie's original ideas are these : Eanali^ of 
dwatioo, at first, in the rotation and the revolution of 
caeh plBBctary mass; impossibility of formation of satel- 
lites so long as the solar afiioa cotdd maintain this 
equality ; possibility of SttCb formation whenever the 
contra^ion of the limiting surface of the atmo.sphvrc has 
reduced the dircdivc force of the central uar ; fotiuatiun 



of interior rings at the limiting surface; condition in 
which a phinet, or a fluid mass, may conserve its t'.Ljure <. f 
equilibrium, spile of the formation of the central body. 
( TliL' distance bhould not be below five-fourths of the 
quotient of the diameter of the latter divided by the cubic 
root of the density of the satellite). M. Faye warmly 
commends M. Roche's work. 

Utitual Action of Voltaic Currents.— M. Bertrand. 
— In 1871, M. HelmholtZ proposed a new formula to 
replace Ampere's law on the elementary action of circuits. 
M. Bertrand considered the new law did not corrc.'^pond 
to any force of determinate strength and direiflion ope- 
rating between two elements, and that it must be rejetf\ed. 
M. ficlmhohz recognised that no force, according to his 
law, \vould represent the aition of an infinitely small 
element on an infinitely small element; but he does not 
see here a decisive argument a^^ainst his tlieory. The 
ad^ion of two elements is composed of a foice and a 
couple ailing on each of them, and this, in his opinion, 
does not involve eontradiiTlion. But (urges M. Bertrand), 
following out such principles to their conclusion, and cal- 
culating the moment of the couple, one hnda that the 
force producing it must have a finite intensity. Whatever 
the tenacity of a wire, an infinity of forces of finite 
strength distributed tbrougbont its length mtlSt produce 
rupture. M. Dertrand here reproduces a memoir, in 
which M. HelmholtZ has lately, in the Berlin Academy, 
returned to the question } and jmipoees shortly to reply 
to it. 

Verification of the Areometer of Baun:'.e.— MM. 
Berthelot, Coulier, and D' Almeida. — The auiliors give 
Son'.c numerical data towards establishing tlie graduation 
of the instrument. The saline solution serving as type 
in the areometers was prepared by dissolving 15 parts 
of pure chloiide of sodium in S5 paits di&tiiled water 
weighed in air with brass weights (the pressure being 
0760 m. and the temperature j, i litre = iito'57 gr. 
Next, as to the production of i litre vessels at a tLinpera- 
ture of 12 y, 'he authors show that the t litre \ e.scI3 
constructed at I5%undef the supposition that each co:ii.-i;ns 
1000 grammes of water, weighed in air, are too large by 
ahoiittw0.thaiisandilit. 

Observalioas of Solar Ftotitl^nneea (continued) 
During the Last Six Rotations of the Sun, from 
a^rd April to and October, 1173; Conaeqaenccs as to 

the Theory of Spots.— I'. Secchi. — This series shows a 
considerable decrease in the number of eruptions. While 
in the first series of 1871 the number was, on an average, 
J4 or 15 dawy, with maxima of to ^j, and minima 
which rarelv descended to 10, the hist rol;<tions give an 
average of S or <), and the maxima do not exceed 12, u 1, ile 
the minima arc .( or 5. The spots are also less nuifieious. 
Krom tile longitudinal distribution of protuberances, it 
appears that some meridians gives distinct minima .-^nd 
others m.ixinia. Opposite points on the east and west 
borders often show agreement, a diametrical distnbulioii 
apparently ; but these details disappear in tlie averages. 
The metallic eruptions have been few and vcrj- 1 ntt rmittcnt ; 
one, on the i8th Sept., was \ ety memorable, and produced 
a group of spots. The author finds confirmation of his 
theory of spots. To the statement that there appear 
eruptions without spots he replies— (i) That these cases 
are very rare ; (2) that the eroptions are weak, and the 
(comparatively) small masses proje^cd arc immediately 
dispersed ; (3) he has noticed that certain metals have a 
neater el&cacy (in produAion of sp«t») than others. 
Thas the eruptions charged with sodium give very 
pfoooaoced spots; magnesium is less efficacious, and 
there are often heautU'itl eruptions of this metsl witboat 
veiy dark spots. The eases of spots without cnipttons 
have not been rare, but there have been few of them on 
the east side. Father Secchi remarks on the sheaf form 
of some of the protuberances, and gives a sketch. As to 
the direction of prolubcranres, he alv.-ays found, in the 
high latitudes, tlie dominant direfliun is towards the 
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poles; in low, towards the equator; the change of 
dircAion occurring at about 40°. In calm period* there is 
a tomcwhat different* system of dtvedUom fimn What is 

found in peiiods of activity. 

Report on a Memoir of M. Graeff on the Applica- 
tion of the Curves of Discharge to the Study of 
the Regime of Rivers, and to Calculation of the 
EfTcAs Produced by a Multiple System of 
Re&ervoirs.— MM. Phillipa. — M. Graeff shows that the 
efied of a single reservoir in a neighbouring region down 
the stream is certain, and may be exactly estimated ; 
that the clTcA of several reservoirs on the aame water 
course i» also certain, thuugli less ca*f to appreciate; 
and) lastlyi that where there are at once reservoirs on the 
principal watenouae and on its afflucru!!, the uncer- 
MiBtiea increase so much that this ^ratem is not adviaahle, 
tMleas in qnite special cases. 

Influence of Atmospheric Refra(5tion at the 
Instant of Contatft in the Transit of Venus. — M. 
Oudemans. — Tl.c .nuthor (.liuitly criti^cs a note of M. 
Dubois, and thinks that, in any case, the influence uf 
refraAion mutt be less than 0*13 s. 

Frigorific Effedls Produced by Capillarity Com. 
bined with Evaporation ; Evaporation of Sulphide 
of Carbon in Pctous Paper.— M. Occhacmcr— Reserved 
fbr translation^ 

Remarks on Various PiadUenl PielilciBs of Aerial 
Navigation (Extrad).— M. de Fonveille^Tbe author 
thinks it highly piobaU* ihat tbe fss of a free balloon 
differs in temperatnre from the catemal air by toi* c, at 
least twice daily. This rupture of thermal equilibrium 
must limit its course to a very small number of days ; 
independently of other di^tuibing causes, it would tender 
a passage across the Atlanta impossible. Norc.nn ihc 
distutbance be obviated by closing the orifice uf the 
balloon with a hermetic valve. A small balloon of trans- 
parent caoutchouc explodes loudly when merely f crctd 
with a pin; this is due to the surprising rapidity with 
which the membiane is rent, although the prcsMuenf the 
hydrogen does not greatly exceed that which would libtain 
within a lai^:e fnc- balloon, where it might be soujjht to 
neutralise the cilccts of the solar dilatation. Nor would 
Ihc j;reater resistance of envelope obviate the disaster. 
M. dc Fonvielle also remarks on tiie despatching; of 
pigeons from balloons at regular interval, nn the 
disastrous voyace of Mountain and Bailey, and other 
tepki. 

Nolo «a tho Boot Dimenstom to |^ve to Blectro- 
fliagnett^M. do MMocL—Tlie wnter conatiufts a 
fwmula from which flow some important conclusions; 
more especially (i) TbM for resistance of equal circuits^ 
the diameters of anelectfO'magnet should be pmportiooal 
to the eledromotive forces ; (2) for equal eleAromotive 
forcer, the diameters should be in inverse proportion to 
the square root of the re!-i»tance of the exterior circuit, 
incli;din>; the resistance of the battery. 

On the Recent Eruption of Nisiros.— M. Ciniceix. 

BttUftim dt la SoeitU Frantaiu de Photografhit, 

No 10. 1873. 
This number eootains a continoatioa of M. A. Do 
Constant's paper on the diy collodion process. 

Modification of the Collodio-Bromide of Silver.— 
J. V. Pliicker. — The author remarkh tliat this process is 
the most simple known, and yicMs rc'iults as good as. if 
not better than, those of the iodide and the silver balh. 
It has, besides, ih^ ,id\'antage of rapidity in the prepara- 
tion of sensitive surfaces, and that of avoiding the use of 
a costly solution of nitrate of silver. The development 
of the image is very regular. The sensibility in respeft 
to objcfts which r< tli-ft .-ihiind.incc of chtTiiic.ll rays is the 
same as that of surfaces of iodide and iodo-bromide of 
silver, but it is greater for feeble fa^ StfC^at*^*****"''! 
from verdure-shaded parts, &c. 



Preparation of the Bromised Collodion.— Dissolve 
in 100 c.c. of alcohol 2 grammes of bromide of cadminlB 
and 0-5 gramme bromide of ammonium ; add to the mix- 
ture 2-3 grammes of papyrox>l (paper converted into 
nitro-cellulotc) and 150 c.c. of sulphuric ether. Introduce 
into the solution 0-8 gramme of yellow gum-lac in scales, 
which is dissijlvcd by the .lid of the water-bath. Finally. 
4 drops of pure mine acid are added. After resting from 
two to three weeks, the collodion is ready for use. To 
render this collodion sensitive, an hour before the layer 
is required, the following solution of nitrate of silver 
is required. Put into a test-tube of about t2 centimetres 
long and 15 millimetres in diameter, i gramme of crystal- 
lised nitrate of silver in fine powder, and 4 c.c. of 
redtified alcohol, to which i drop of distilled water is 
added. The mixture is carefully heated till the nitrate is 
dissolved, and the solution is immediately poured into 
50 c.c of the above described collodion decanted 
previously into a small wide-mouthed flask. This 
operation is performed in the dark. It is well shaken for 
some seconds, let settle for an hour, and the onobion 
decanted into a second bottle. The plates are covered 
with the collodion thus prepared, the excess beng each 
time allowed to flow back into tbe bottle. The prepared 
plates are washed with taln>water, so that they nay be 

S'te firee from tuidccomposed nitrate of silver, uA ate 
n set to dry, or befim drying they may be coated over 

^^^^^^fc ^^JOS^^ ^p^BJI^HP^^ji^l^lJp I^B^M^ K^^A^K^m^ ^J^WI^jfcft^ 4fc6^I^Jfc4(fc 

of morphia. The backs of the plates should be coated 

with some black or yellow colour. D*9tl«^tmt^KtVu 
having softened tbe sensitive layer by tbeaia of a mixture 
of equal parts of ether and alcohol, the quantity of 
water necessary to cover the plate is put in a developing 
glass, and a few drops arc added of an alcoholic solution 
of pyrogallic acid containing 13 per cent, and a drop of 
an aqueow solution of carbonate of amoMinim of 10 per 

cent. 

Process for Preventing Solutions of Qum-Arable 
from Moulding. — M. Hirshbcrg. — A little concentrated 
sulphuric acid is added, which precipitates the lime pre- 
sent. Solutions treated in tbia manner have been k^ 
for eighteen months withoot losiag tbsir adbesivciicss, or 
growing mouldy. 

The bulk of tbe papers in this number are from English 
sources. 
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Clfar Ash.— lolhe in»lvj.e»of ciK»r»«hby A. Percy Smith, !•■ C 
in the CnEtucAL Niws, vo!. xwiii , p. 261, the com}>t>ntrit yt-.xt 
rcprctcni only i>4 Jj6, inMcaiS tf liiu 13 Hated. — W. SiMMoxUi. 

Insoluble Gelatin . — In tl.c C Ht M[c*L Nrws, vol, xxviii., p. 109, 
there IS a nhort pati|;ra|>b in the |»<wcr of bichroin«te of p"^n*h to 

miic Bum, gelatin, &c., iiMohiUs. Can jron iiilj«m mewlMie I caa 
nsccriain panicuUrs as t« th« SNds ofproMdiuc, qiaaiidas la bs 
utcd, &c.}— JaMBS Babcuv. 



MEETINGS FOR^THB WEEK. 

MoNPAV. Occ. ij. — Medical, 8. 
TuasOAV, lb. — Civil Engineers, t. 

— Aiithro|,-olacicat S. 
WSOMBSDAT, l7.-Societv of Arts, S. 
LonJoit Institutloti,7. 



— tifo'ogicRl. b. 

— Meteorolosical, 7. 
T HuasOAY, 18.— 2aolaKicar, 4. 

Royam 

— Philoiopnical Club, 6. 

— • Chemical, S, W. C. Kobtrtt, " On ihe Pitj aiatlrn ci 
Sundard Trial Plate* to be u*cd in Vcrilyiac ib« 
Cmnposition of Coioase : " R.Scheack, "On a Niw 
Conpoiind of Nickel and PI>es»)Mni*": Dr. Glad- 
staManJ A Tr.b*,«Raa«aid!M«atb«AaiM«f 
ikcCoi r< r /iiL CoepteMOwaicBudiM^lfa^IV. 
"On <MI)I looiJc- 
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ON A NEW METHOD FOR PRODUCING THE 
ANHYDROUS CHLORIDES OF ALUMINIUM 
AND OTHBR UBTAL8. 

Br PAUL CURIB. 

The only published process for the produAion of alami* 
nium chloride is the wr'.' knn vn mt-tliod of (ending 
chlorine through a mixture i/f inire alumina and charcoal, 
heated to redness. The foUowini; is, I believe, a simpler 
method, which might perhaps, in many rcspcfls, prove 
economical for the manufadiurc tf aluminium, as it lices 
not require the use of pure alumina, nor the preliminary 
calcination of tlie same with Lliarcoal. This process is 
based on the tran'^formntion of alumina into sulphide of 
aluminium, and subsc<i-je:i;ly of ihe sulphide into chloride, 
which two operations are condensed into one by tlie 
means hereafter desciibed. 

Sulphide of Aluminium. — This is obtained by heating 
alanina in a tube or retorl, throur;h which are smt 
vapouraof bisulphide of carbon, the reac'^ion which takes 
placo btiog expressed thus * 

AlaO,+3CSa=AliS, + 3COS. 
Sulphide of alumimuin then remains in the tube or retort. 
The gates which escape are mostly COS, though a portion 
of that oxysuiphide of carbon ia decomposed on account 
of the too great heal ; there it therefore, also* a certain 
quantity of sulphur and of CO. 



Ordinary clay will succeed just .ts well : in that case the 
chloride of silicium, which is forn-.cd at the same time, 
escapes as a f;as, and the other chlorides formal - such 
as those of iron, calcium, &c., — being less volatile than 
that of ahuniDium, remain In the tube or retort. ' 



ANALYSES OF TEAS. 
Bf A. 8. WILSON. 




Sulphide ot alamlniam it not casihr converted into 
chloridct at might be tlmi(ht. by denm decomposition 
with the chlorine of other metala ; thas, with NaCI only 
a venr email quantity of chloride of aluminium is pro> 
duced ; with CaCI,MgCt, none at all ; with KCI it forms 
a volatile compound, containing KCI,KS,AlaS), and 
AljClj; but by hydrochloric pas, HCI, the chloride of 
aloiniinuir. is readily produced. 

To eflcut the conversion of .iIutM-na into Lhloriuc nf 
aluminium, by a .'.iii.^U- operation, this is how I proceed : 
— The alur'iin.i is placed in a porcelain or earthen tube, 
an I hcati-d to rednc'^H. j\s soon as all the water is ex- 
pelled fiuoi the alumina, the ij'ne is conneiiled at one end 
with a rcct-iver, and at the other end with a tube, brinRing 
in a mixture of hydrochloric gas and sulphide of carbon 
vapours. Hy merely sendini; tiic HCl gas throiigli the 
liquid it is so thoroughly saturated with it that it is 
not necessary to apply heat to the latter. A double re- 
action talces place simultaneously, and chloride of alumi- 
nitim distils at once, mixed up with a certain quantity of 
sulphuir and impregnated with IIS. The alaminium 
chloride is afterwards re-distilled with iron filings, 10 as 
to free It from the sulphur and other imptirities. 

Thia process can be easily adapted to the produAion of 
all or any of the other netallic protochlondes. I have 
eucceeded equally well In forming magnesium and 
chromitun chlorides. 

In order to mahe a pure aluminium chloride, as I have 
alrea4y itntedt it.li not nccetMiy to vie pore alamina. 



The following anatysen, made recently, may be veefot 
for comparison. The first seven samples are shipmenta 
of last season's teasi and were received direft from the 
importers. The microscopic examination showed that 
they were alt gemrine^ although the leaves presented very 
diflerent appearances, those of the Pekoe being small and 
thin, whilst ihoee of the Assam were large and thick. 
Sample No. to was ordinary black tea» as retailed, md 
consisted probably of Moning wldi n email admixture of 
Assam and Pekoe. No. 8 representa en Assam green tea, 
of very fine quality and quite free from facing. No. g is 
China green tea* '* faced," but otherwise of fine quality. 
The facing conaisis of steatite, or some other magnesian 
silicate, and turmeric, with an exceedingly minute qnan* 
tity of Prussian blue. 

Several persons have been prosecute I, 'er itic .Adul- 
teration Aif^, for selling faced tea : tl-.c ic^ult has been 
that fjreen lea has deteriorated in value, if, indeed, it hae 
not been completely driven from the ni.iiket. 

•At a recent prosecution case, in Glasgow, the city 
analyst stated in his evidence that this tea (No. 9) con- 
tained 3 per cent of adventitious substances, but this 
could only have been intended as an approximation, since 
there is no means of cst;nialing the quantity of turmeric. 
In giving evidence t'or the defence. Dr. Wallace stated 
that the quantity ol' Prussian blue did not exceed a tenth 
of a grain in an ounce of tea ; and as green tea is only 
used for mixing with black, and seldom to the extent of 
more than xo per cent, it follows that an individual is not 
likely to consume atone time — even supposing the whole 
of the pigment to become suspended in the infusion- 
more than the two-hundredth part of a grain of Pmssien 
blue. It was further argued for the defence that, as the 
added ingredients are not poisonous,.aod are evidently 
not introduced for the purpose of adding weight (since 
the quantity wonld not pay the expense of the manipu. 
lation), the caietsiBinotan ofiienoe under the Adulteration 
AA. The vendor, however, was fined for telling it, and 
finee beve been imposed on eeveral others tince then for 
the tele of tea of a similar kind. 

In the following table A represents the percentage of 
ash; B, the proportion of the ash soluble in water; 
C, that soh.ible in liydiochloric acid; D, the siliceous 
matters ; and L, the amount of peroxide of iron in 

the ash. 





Moning 


A. 


n. 


C, 


T. 


6-00 


3«5 


2 03 


■-» 




5-81 




2-52 


3- 






-76 


J36 


■I- 


Ka;sow 


5-55 


2-66 


2 21 


T ■ 


y4i 


3 33 


I-8S 


6. 


l'"oochow Pekoe. . 


C 15 


3.20 


216 


T. 
/ • 


.'Nssam Souchong 


5«5 


2-go 


2*05 


S. 


Ci 1 een Assam . . • . 


53 i 


294 


2- 1 1 


0- 


I'inc Green tea, faced 


7-'4 




i'9 


10. 


Black tea, d 


5-6S 


2>6 





n. 

0'S2 

o'.i7 

07.S 

n OS 
022 

07Q 
0"20 
027 

1-57 

o^9 



E. 
005 
O'oy 

007 

O CM) 

O'oy< 
0*09 
0-03 
008 

0'04 



Pcrkin and Son.— We understand there hat beeil 
rrcrntly a movement on foot for converting the concern 
of Pcrkin andJSpn, the great patenteet and manttfaAu* 
rers of aliaarinv at Sudbury, into a Limited Liability, 
with a paid-up capital of X^OOiMO. We learn, however, 
that the entire business and patents have just been pur- 
chased for a very large turn by Brooke, Simp'i n, .uid 
Spiller, the well-known London manuiaAurers of auilioe 
colovm. -i^- 
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ON HEAT.' 
Uy FB£0£R1CK GimUUE* 0>*<. F.K.S., te. 

The poinf • MMed of io this Ledure were—" Cunrtf. ftinr. 
mnd ConvcAion; Capacity for H«tt; Heat Quai u:y ; 

Specific Heat." 

With regard to the passage of heat through space, it 
does so in three ways— by conduction, by convc^lion, and 
by radiation. A c.-vnJle and an ordinary pin may illustrate 
these. W'htn t!;e ;';n i-- l.clii ;n tl.'; iLu-.n: i 1 t.-n.- ca:ic.'c 
quite steadily, hi.'tli .iie rtsl, but viu IilmI r.ii.!i.,4r.y 
creeps .ilonf' the pin from end to end; tii. t in ih : ^i nduc- 
lioii «>f heat. When the c.indlc is moved from one place 
tu ar.'.iher. the licat travels with the hot body, just as in 
the n i;lit 'jf a red hot cnnnon-ball ; that is the convection 
of (iL.it. When the hand is placed by the side of the 
candlu, it gets hot, because the heat i"; T.THi.ited from the 
candle in all flife<flions, striking Rurri uiKlnii; buJiL-s and 
heatioK them ; that is radiant heat, and tiic most promi- 
nent example in Nature is the Eun. 

Examining different bodies an to their conduif^ion of 
heattWefind that the metals exhibit an extraordinary pre- 
eminence in their power of conducing heat. As a class> 
toltda condeft beat hetter than liquids, and liqnida hetier 
than i^es. 

Amongst aolidt>the metals condudl heat best, as can be 
aitnply «hown. A compound cylinder of iMraN and wood 
ia wrapped round hy a piece of paper, which ia heated at 
the JesAian of the two eolids. Tli« paper w tcorcbed on 
the aide of the wood, but i* nnacordied on the aide of the 
metal, because the bra=s cor.veya away the beat firom the 
paper so quickly that the ^aper is kept Comparatively COOl. 
The sensation of heat very much depends on the nature 
of the hubstancc with which the hand is in contaA. Thus, 
a piece of brass and a piece of wood exposed to the litat 
of the bun for an equal time cive nearly the same tem- 
perature with a therm rm. ti r ; if .my hing, the wood is 
hottest : but test them I v the 1; ju i, .->n:l the metal appears 
to be the hottest. \\ l:y ? If tlic Ir.tss be hottLi than my 
hand at the pt^int of cont.^d, there is .in cciii.ihs.ition of 
temperature, th'.- hr.iss f^;vc9 heat to the !in.:;eis, and th.it 
he.ii NvitiiJiawn is instantly replaced by l-.e.it from other 
points of tV.'j bras.-!, so a constant supply IS sent into the 
hand ; where.'i- , th<? hrtnd in contaA with the equally hot 
wood withdr.i.v, iiu.it, but tl at heat is not Supplied from 
the neighbouring portions of the wood, and it it not poured 
into the hand. In the case of the meta), the haoo really 
receives more heat in the same time. 

There ia one ir:i[^ortant pradticaJ application of the 
conduction of heat by metals to be noticed. Take a ring 
of copper, and pass it over a lighted match or wick of a 
candle, and, although it does not touch them, the flame 
goca oat. For gas to burn in contai^k with the air, a 
certain heat is necessary for the combuatioo of the hydro- 
CMbona; if, therefore, by coi>ta£fc a metal^ the tent- 
peiataie \m reduced below tha» seeeaaafv Utt tketf wiion, 
the faiMgeee on4 Here ie a ma»an ol eoat-gnpand air 
burning Itt the oidiiuiiy way* and if we ntiodnct between 
the source of heat and tbet» mixed gaacs a meta} wire 
gauac, then it bappeoB tbal tb* gat boMiS above the ganze, 
but the flamo does not atrilce thrott|*h. The gases are too 
mucli cooled beneath, in coota^ with the gauze, for their 
conibii-tion to be possible, neither can the flame strike 
back, for, ;n f ais.n;^ tlirc;i;;h th.c niusl l- of tin.- luu/e, the 
gases are too cocl (or combustion, liic Ijl.iI bL-ini; r.ivh.ited 
by the fine incjlie;, iti'.o s;iji.ir. [The leCtiirer here took a 
piece of wire gaujEc, and bent it round in ^eiiii-eylindrical 
form, having the source of light in the inside, and the source 
of combustion, or the mixed gases, outside, the light inside 
the gauze not striking throuj;h. This semi-cylioder of 
gauze was next bent completely rouad, ttiti enclo»iog the 
light, and the pases outside did DOt buRkJ Tbal ia the 
principle of the Davy lamp. 

* AbstNiA of th* Ihiril «( k courtc <A Lc^orci to Walking Men, <ic- 

liveted ia liia Seotb *-ff"" MsMsm ea Moadajr, ikc nt imn. 



Copper condufts ht-at I)etlcr tlian iron, :is seen in heatirg 
rods of the two at tin* phinc of cor.t.iLi, .md r.oting liie 
me'tiiv; of fragment* of atratiitcd ahjiv; the two. 

That Silver conducts heui bcUer than j lat.iiun; is tiiditcctly 
1 oved by heating a compound wire of the two metals by 
an cleiftr:c current; the silver remains dull and compara* 
tively cold, while 4he platinum, no thicker than the lUvert 

gets red-hot. 

! DetWLtn ih.e conducing power of l;qL;ids and that of 
', solid.s, there is such a wide gap that the two groups have 
I not been linked together. In the first place, let us see 
that liquids are bad condudors. Take some ice in a test- 
tube, putting a little fragment of copper wire on the top 
to keep it down, then pour hot water above it, and the 
hot water can be aiflually boiled without melting the ice, 
showing that the water has not been able tu carry down 
the heat. Yet water, of all liquid?, excepting molten 
metals like mercury, stands at the head, having the 
I greatest conduAinty, or the least thermal resistance. 
The conducing power of liquids ia measured by beatiot 
I the upperaurfaceof a film.of liouid,andaotiDetheexpan- 
sion of air ia a diamber upon whoee npper aloe (be lipoid 
film retta. The more complex the comFOtitioa of a li -|uid 
is, the more opposition does it present to the passage of 
heat by conduAion, and liquids containing halogens also 
resist the passage of heat. 

That gases have very small conducing power is familiar 
to all cf lis in cvLTvd.iy life. The i:i'perft.-.5l conduaii ii 
of many solids is due to the tjii'-es, ;;enerally air, wh.cli 
thty encKi'n.' in iIku por. s cr between their fibres, and 
hence tluiiiing protects the body front loss of heat in cold 
weather, and from th<- scorching hi at of the sun in hot 
weather. The double w indows used in cold countries, the 
j fire to keep in the hc.nt of tb.e biily in cohi weather, and 
I the turban used in hot count: ;es keeping out tfic he.?? 
of tlie sirn, are all examples of the pra(fiic.al applisatiun 
of the bad condudion of gases. A red-hot bail may be 
carried in the hand if a mass of asbestos is interposed, 
because the air entangled in its pores refuses almost per* 
feiflly to conduft heat. Hydrogen conducfls heat far better 
than other gases, and accordingly cools bodies in contaft 
with it with greater rapidity, but some say this is due to 
the nimbleness of motion of its parts, and that the cooUog 
effed is doe to conve<5iion. 

We come now to the mode in which heat travels hy 
convedion ; and as solids, as long aa they remain lolidt, 
cannot have any molecular motion of thia kind, there are 
only two ezamplea — the oonveAion of liquids and 
gasea. 

A fluid ia a fluid on account of the facility with which 
its parts move amongst one another. Since liquids ex- 
pand when heated, it is clear that a mass of hot liquid in 
the bosom of a cold liquid of the same kind mtist tend to 
risp. Accordingly, we find if we heat a ma<s of liquid rn 
one side, ctiricnts are c^lablislied <m tiie side whish li 
betted. PrrhapM the be-^l iiliistration of this was given 
by taking; the sonrrc of he.it itself in the bosom of a liquid, 
and s' owin,; its Lffetf: on the s.recn by the lime-light. A 
spiral of pLitinum in u.-.!er has a cirnent of ekctricity 
passed through it, wliich heats th.c- wire, and streams of 
water rise '.ipwaril from the pl.'.tinura. Hut Nature pre- 
sents tis with phenoniena, based on this relation between 
hot water and cold, on a vaster scale. It is found that 
the ocean is tr.-kversed by enormous currents, tending in 
our hemisphere from the south to the north, and having 
an easterly dire<ftion. The great type of this current may 
be called the Gulf Stream, and it is as vain to talk about 
its beginninp; as that of an india-rubber band- There is 
circulation throughout, and the motion is carried on con- 
tinuously. The causes of the Gulf Stream, as considered 
independent of its source, have been variously traced. It 
has been said that heat playa npoQ the Equator more than 
it does upon the Poles, ana Aat is ma^emalically trae, 
for at the Poles the beat strilces more nbliqnely. ^at if 
the prime reaaon why the Polar regiurts are colder tbaa 
the Etuatoiial. Then it hw been aaid tlut, thia beiag 



Digitized by Google 



Ok. t9t <473> I 



Energies of the Impgnderabies. 



Ibe CAW, the eartli at the Equator, getting more beat than 
at the Poles, givei its heat more abundantly to the water, 

and swells the water, and that swollen water is cnrrieJ to 
the Poles : there is something illogiral in this, liccause 
the swollen water is not lica\ icr tlian iht- unsw oUcn water. 
Then the explanation l<is betn given that ii is uwing to 
the prevailing winds .it the Equator. But, speaking under 
corrctfluin. I imagine that the origin of the Gulf Stream 
is ratlit r to looked for at the Poles than at the Equ;.i j:. [ 
Wiicn w.-iter freezes it gets lighter: a quantity of water 
htciw-j. at ihf Poles has the result of a lifting of water [ 
above tlu- water, and the leaving of a quantity of brine. | 
the s.Tn^e temperature as the ice at the moment of freezing, 
but i!in«t r. The heavy brine therefore sinks, and travels 
from the IVilc to the Equator beneath the general mass of 
the water, and this current has to be compensated fur by 
the travelling of warm water at the surface from the 
Equator to the Poles, which finally encounters and melts 
the ice-floes moving in the opposite direAioni Thus, 
modified by the winds, and guided by the contour of con- 
tiacBts, it tempers our :liiD«tet io materially and, for us. 
aocstentiaJiy, having for a leturn conent that current at 
the hmt of the ocean which tre ictdom can recogoiae but 
liy the deepest jiiombing. 

With regard to the condoftion of heat b^ gases the 
whole aiyMCia of ventilation depends upon it, and also 
upon the elementary faA that all gasea swell by beat, and 
therefore, if a hot mass of gas is imbedded in a cold maw I 
of the same eas, it has a tendency to rise. I 

And now wc conn- to a point which rtqui.-L--; (.■;i:L.''JL:.'ibIc i 
power of .-ib,trnft rt isonin^ to sec it clearly, and il-.ereJ"orc I 
the simplest ■.llustr.iiions possible will be used. Different \ 
subitances liave diiiertrit capacities for heat, f.< ., if wc ' 
l..ki' tiju.il wcij^hts of two different subst.nnces at the same ! 
teniper.uurc, and put the same qu.miity of heat into lath, 1 
ue shall find them in most cases to be unequally lieatid ; J 
or, if we takf^ |!ie same (jtiantity of heat out of each, the 
mie which w >s LL-fint- lii aii I most is now cooled most. 
Wc may aptly ccr)i|\-tfe the capacities of different bodies ' 
fur heal wuli tlie c:ipacitics of diflerent cylindrical vessels 1 
for water, comparing the temperature with the liquid levels. 
1 hus, the level of the water in a wide cylinder will be less 
affeifted by the addition or withdrawal of a given quantity 
of water than the level in a narrow cylin<ler. Eour metals 
— 'Fe, Cu, Zn, Hi — axe all taken from the same oil-bath, 
and placed upon the tame sheet of wa\. The melting 

Ewer of Bi will be repreaeated by the cylinder having tbe 
IS capacity for water. 

There is, therefore, a most important difference to be 
observed between the quantity of heat in a body and the 
lemperatnre of a bodr. The quantity of heat is mca<!ured 
by the heat^unit, which is generally conaidered as the 
i]Uantity of heat which w ill raise i grm. of water at o" C. 
to I' C. It is found experimentally that if a hot body be 
able to heat icoogrms.of watt r i' C. it \\ ill heat 500 grms. 
a' C, and so on, proving t! .a t; l- c .p.-city for heat of 
water ;s r./;!rly th.e saini.' at ail t:i| 1 'jlrres. 

The ratio between liic capaviiy fo; iicat of one body and 
the capacity of an equal weight of another body is the 
specific heat of the first compared with the second. Watt r 
is the substance generally taken as h.iving the standaril or 
unit capacity for solids and liquids. Si;ppo&e, then, we 
plunge I lb r f A ;i:tt.il at 100 C. into i lb. of water at 
o'Cand find that the resulting teinperatuic is li" C, we 
tnow that the r lb. t f metal in falling 88" C has raised 
tlic t lb. of water 12 C. The capacity of water is there- 
fore greater than that of the metal, in the proportion of 
S8 to 12, or the specific heat of the metal is l\, or 
about o' 14. It must be well borne in n>ind that specific 
heat is not heat at all, but number — number got by com- 
parison or division, just like specific gravity, l urther, 
that it is. like specific gravity,indepeodentof the quantity 
or Individuality of the matter nnder consideration. We 
are obliged to operate with a certain aize and weight of 
ajy snbatmice. say copper, bnt we obtain the speciG'; beat 
W all pieces of copper— of cupi>tr In tlie abstract. 



OM THE ENERGIES OFTHE I.MPONDEKABLES, 

WITH ESPECIAL. REFEKENCB 10 THE 

MEASUREMENT AND UTILISATION OP TIIBM.* 

By the Kev. ART Ill K KIGG. MJl. 
tContinucil fnrni pace 

II. I>Avv, in an article "On the C.,i<:es of the Colours 

of Org.Tjiic rJeings," written about 1790, when Davy was 
only 19 years of age, writes — "Nature has catenated 
together organic beings, ai:d made them mutually 
dependent on each other for their exi» rvr ro. nivl all 
dependent on light. A privation of light uoulJ Ll ini- 
nu'diattly destrutfti\e to organic existence ; vegetation 
would (.ease; the supply of oxyscn gas would be imme- 
diately cut off from animals ; tluj \><wir strata of the 
atmosphere v.'ould become composed of carbonic acid ; 
and perception and volition would exist no longer."! 
Although these views were expressed more than eighty 
years ago, vL-:y little- progress has been made in the 
dire^ion tticy indicati'. 

Such cOMsi Jctalions as tbesL' suggest that lie v, !io v. ouIJ 
truly ascertain and measure the energy of light — that 
energy upon which all terrestrial lifu- depends— must look 
to do so in its influence on organised beings ; he must 
either separ.ttc the allied influences, or he must so sepa* 
rately estimate these that he can apply his estimate 
CoitedUn^a general result by a process of common occur- 
rence— vi?., the eliminating of all foreign pt allied 
energies, and thus give to science the true energy of true 
light. He who, with knowledge and patient ^ill, enters 
upon this hitherto almost unexplored and yet noble field 
ot investigation and research, will give to the age io which 
he lives, and transmit to ftiture generations, that which 
will indeed be a boon to all. IV ndinf; the coming of that 
time when some science inveMi<<atui , pus]M!S8edori>unicient 
knowledge, humility, otininality, and* akill, shall do for 
light what Newton, Atwood, and Kater have done for the 
measuring of the energy of gravity — what .Mayer, Joulr, 
and Thompson have done for that of heat — what HauRhton 
has done fi r that of v t.iUty, and what Slenn n , Mat- 
thiesoD, Jcr.kins, and (ithtrs have done for ektiraity— 
svluu I>.ivy, l).\!u,n, an l others have very partially itone 
for liiat \ii aUiiniy, and what Uunsen and Roscoc ]i nc- 
dune for the chemical energy of light— but what no om: 
bas yet done for that of liijhf, projierly and exclusively 
so called— we must contt;nt ourselves with sucti r i I'cs ( l 
estimating this energy as are at present known and 
available. 

This energy is supposed to he manifested in the pro. 
motion and facilitating of chemical aflinitits. The»e 
affinities (as doubtless some present remember) vary in 
their charailtcr as one or more of the " imponderables '' 
arc combined in their promotion. So much is this the 
case that chemical not.iti&n now adds, in reference to 
ceitain indicated changes, the words, by heat or elefkricity, 
as the case may be. There are, however, certain affinities 
called forth onder the Influences of light which do not 
show tbemaelvea under any other conditions. As, for 
example, certain of the salts sif silver (stich as silver com- 

, bined whh chforlne, fodine, or bromine) change their 
colour and their chandler, the silver being set fiee from 
its combination as a black powder. There is also that 
power, which plants in the presence of sunlight possess, 
of changing the carbonic acid gas, which, if allowed ti> 
accumulate in il.t- atmosphete, would soon render it unfit 
Io be breathed, into its constituent elements, ihi- plant 

I retaining the caibon n:iJ ejcifiing tlie oxygen. Piic&tly, 
in 1790, that is, at the period when Davy wrote the article 
from which an extraft has been rc.Tcl. a period whc", : 1 n 
short time, men's minik were bcir.ji dire^cd to 
ticpartmcnt of KciL-nlilic ttst ati-h, was the first to show 
that plants kept the aimospheie pure and healthy, but lie 

• t Vavjr's Woiks, vul. ii., p, 
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cotrtd not caiculAic. Ids was rather a qualitAtivc, and i 
not ft «{uaMitativc result. 

Changes in the colour of Mils of silver, tbrongli <:omc 
energy of lightt bftvc Iwen observed since the middle of 
tbe •txteenih centurjr. lo 1777, Scheele raggnted some 
explaiwtione wbtcb. althoneb very tmperied, are a> yet 
the mly recessed ooee. In the ewly pan of tbe presen i 
centtny experimenta orm aimilar Una were made at th« 
Etioyal lostitation by Wedgwood and Davy.* Tbe abaence 
of any mode of fixing the impresaion cauaed the Teanlts to 
b« very evanescent, but the localisiRg of thte pecoliar 
property of light is clearly announced in tlieie words : — 
" Kcd rays, or the common sunbeam, passed through red 
glass, have very little aiflion ; yellow and greea are more 
cf!icaciuus, but blue and violet light produce the most 

dcciticd cffeCt." 

Tb.c rapid develepm'.-nt of tin- art of photography during 
the p.ist twenty or liuity year& ius led enthusiasts in this 
branch to uverlook the purely clu-nicil charader of their 
art, and to attribute the change witli which they deal to 
a manifestation of the uncrf;) of li.^Iit. llcncc scales havu 
been devised which m.iy tnnblc: phoioi^iaphers to adopt 
SorriL' i<lnd of a stanciaid. Tlity .ire ncit, Ijowcvit, worthy of 
the name of scales of energy, as they depend upon the power 
of the eye to appreciate very slight di^erences in shade. 
A scale or measure, to be of general use, should be of such 
a charaAer that a person in one part of the world writing 
to one in another might refer to some common standard. 

There i»» however, a process for obtaining a measure- 
ment of one clement in the energy of light capable of 
greater accuracy of observatioa than tbe photographic one. 
Thts also it chemical. 

In the lednre on tbe energy of affini^ a brief time was 
devoted to tbe pecnliar mailfeBtatioi) of alBaitiea under 
the coaditioni of tbe nascent state. 

It is apparently a deviation from this form of energy 
when the two well-known gases, chlorine and hydrogen, 
are produced and intimately mixed, either in their nascent 
state or afterwards, in the dark or in the presence of that 
portion of the solar beam we call red. Under these con- 
ditions no rapid union of the gases takes place. Permit 
the evolution or the mixing of the two fj-T^cs to be in 
ordinary lij^lit, properly 6o-c.\Iled, and an intiiiiatt: union, 
or rather .in aiiual ciiciiiical combination, is a consequence. 

If these gases be separately produced and colleded in a 
glass vessel in equal part?, tlie union and formation of a 
new chemical compound in this rLtss vessel follows from 
exposuie to li^^ht. If the light, or rather that particular 
portion of the solar beam to which chemical aAion is 
generally attributed, be permitted to adt upon the two 
mixed ga^e«, then the union t.ike*! place at a rate rfcter- 
niined by tlic encrf;y of some one or more oT (hf^e run- 
stituent elements of light on. which tbe combination 
depends. Where in the solar beatn these Constituents are 
is a question easily solved. 

Every ray, or every portion of a beam cf lis^', is capable 
of producing union between hydrogen and chlorine; but 
the combination takes place at very different rates, 
according to the portion of the b«am which aAs upon the 
einited gases. The adtinic portion will aA seven hundred 
times as rapidly as the heat portion. That is to say, a 
certain combination will take ^lace under the inllnenoe of 
this portion in one minute, which It will take more than 
eleven hours to accompUab ander the Influence of tiie heat 
portion. Therefore, by separating tbe rnr of light, wc 
can graduate the rate at which the combination occurs. 
Here are soma glass bulbs containing chlorine and 
hydrogen which have never yet been exposed to tbe light. 
If one of these be placed under this ^lobe of red glass, 
then the Ught that passes through it will be the portion of 
light corresponding to tlie heat end of the spcflrum, and it 
will take hours to accomplish the peifecl union of these 
two f;ascs. If, Iioivever. one be placed under a globe of a 
blue colour, the light failin;^ upon it will represent tliat 
belonging to the adinfc portion of the speiflruro, and t'le 
• Sournal o/lkt iivifat iHttitulton tat t»0»,f. tjoi 



gases will unite (if the experiment be successful), and 
explode in about ten seconds. 
Whilst recognising this test and measuring gange of 
bet 



the chemical brightness of certain lights, it must I 
in mind that it is chemical adlion. and not the energy, of 
light, properly so'called, that >• measured. For instance, 
when the bnghtness of the sun's disc, as ai case of li^t- 
brightness, is jzo timea that of mafneiinm wire, the 
chemical brightness has been found to be not forty lioci 
as great. 

Here are diagrams of two spedra, one of which b 
obtained from flint-glass. Now, flint-glass produces an 
effcA which is considered to be due more to the physicsl 
property of density than to the elements of which it is 
chemically formed. Assume this diagrarn to be a faithful 
reprodudtiun of the spcv:l;ut:i fiu:n tl.:it-gla»s. Now, 
however similar nnotijer rIass may be iri appearance, 
yet if it differ in density and cunstituent elements the dis- 
tance? between certain lines in the spedrum may in some 
portions be ilie same, but in others they will differ. If, 
iliL'refore, hpl'.t be estimated f:om the speclral appear- 
ance of it after It has passed through any suh^itancc, 
it is clearly sulijevl to tl:e influence of ibal substJince. 
Again, on another diagram is a series of colours produced 
by a process called difFradion. This is the apparatus, and 
this is the mode of producing those colours. At tbe 
objeifl. glass end of the telescope there are a number of 
very fine lines drawn, and if the telescope be directed to a 
very intense speck of light, such as the refleded sun from 
a small silvered globe or the bulb of a thermometer, 
coloured bands are seen, containing the same colours that 
the fiint glass speArum shows. But the colours seen 
under this difiadion arrangement are very different in 

Juantity to those seen nnder any other arraottousnt. A 
iftadion experiment is easily made by caeh wr bimtdf. 
From that hook a bright reflefting stivmd glass globe it 
suspended, and two or three smaller ones of the same 
kind. If anyone is tired of listening, and fSsels disposed to 
go to sleep, they can perform this experiment very easily. 
Just close your eyes and allow the eyelash to interfere 
with that speck of l:t^l-.t reilcileJ from tlic s;lobe, and you 
will probably see colours radi.^tint; on both sides. Those 
are colours due to dilhattiun, and there are ir.odes by 
which, they can be made to appear much wider apart than 
by the one now described. 'i'akin(» the JitTradlion ?pe<^nim, 
\se find that these distances, from D to T., say of the 
yellow portion of the speflriim, are not of the same ler;.;ih 
as the corresponding portion in tlie flint fjlass spcctfjm, 
and tl;e same with the other portions, so that the pro- 
portions are quite altered. 1 his is called the '• irra- 
tionality" of the spettrum. Line D there brcome> the 
noddle of the spetflrum instead of being, as it is here, very 
near to one end. The consequence is, when we talk of 
there being no heat in this portion of the spedtrum, wc 
have really and truly distributed the heat which ought to 
be condensed in F, G, over that large space, and therefore 
it shows on a fixed area much less heat than it would do 
not so distributed. If, now, these apparently unequl 
halves of the spe^rum be examined for heat, it will be 
bond that colleaing them into two separate foci, the heat 
in the one ibcos is equal to that in the other. Clearly, 
had these portiona been examined over equal areas the 
heats would not have been equal. Tberefora the notiea 
generally entertained of heat being confined seldj^ te eoe 
end of the spedlrum is not striAly true. ViM «nstf«n 
spedtrum explains it, and there are other nwttera bcaiieg 
upon it which, if time permit, shall be reCened to 
presently. 

Th.it l.inetic cncrRy, of a charaAer as important a* 
any found in the otber impontler.ibles, exists in light, 
may be inferred from the fact that, if H^ht be c\ 
tinguished by falling upon such a surface as lamp bl.ic^. 
the stoppage of the ray — the consequent absorption cif 
it — pioduces heat. Tbe motion of the liE;ht has been ccn- 
viTted into a motion called beat. If, however, tl 

light be stopped by some of the salts of silver, then this 
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motion is converted into thcnntal chaoftes. The heat and 
the chnn^T;e are consequences of an energy in Ii:^jit. N"nr 
is it only when influenciriL; diffirri nt sijb'-t;.ncc& liiat l;L;ht 
tffetfts dilfuitiu result!:. T.ikf, fur chIop., and 

note how varit d is its bciiavjour towariis \:\:,\a and elec- 
tricity. Whtn in the form of a dian-f nd, then carbon 
transmits t and stops eleftricity ; but when in the 
form of coke, into winch ti.f (!;;imond is transformed by 
heat, then c.iibun i;.insn',its elcclricily, but stops lipht. 
No c.iu!^t- has yet bi i,n .issi^ncd ta that which seems al- 
most universally the case, viz., transpareot bodies stop 
elearicity->^WMm, the metals and opaque bodJes, itop 
light. 

It fa a popular opinion that sunlight or sun-brightness 
extinguishes household fires. May not this be from some 
hitherto undiscovered energy of solar light, for it is not 
the heat of the solar beam which thu^ causes the carbon- 
aceous fuel in our grates to become dim ? If the energy 
of light it to be attidied, and ita value to be estimated and 
brought within our powers of utiliiation, it must be done 
thfoagb agencies widely different from those hitberto 
named. Looking at the order of erefttiOBi and watching 
the behavionr both of the animal andvcfeiabla Idngdoma, 
it aeems that through them must be bad our knowledge. 
Allusion has been already made to these. It may be well 
to investigate more closely the relation of the energy of 
light to them. No mode of measuring the energy of light 
in relation to animal life has been suggested, and yet its 
energy in tliis respeftismote stril,;nf;lY extraordinary than 
that of the ot)ier imponderables. 'J ake oi'.e illustration 
only. W'l'.en you knock .it tin; door <if a friend's bed- 
room, and receive no anhwcr, iiow loud, and louder still, 
bee lines the rap ere he awakes. How often are stories 
told at the breakfast tnble of ni^ht noises unheard and 
unheeded by those a^^leep. Let but a beam of sun-light, 
or even candle light, shine on the closed eyelid, and by 
.•iome mysterious suefgy 00 tbe wcU-covered retina the 
sleeper awakes. 

The worlds of animal and vegetable life awake and 
work mainly in consequence of some such hitherto un- 
measured energy of light as that now alluded to. 

Turn to vegetable life. With rcspeft to this, Professor 
Helmholtz remarks : — " Take a seed, then look at the 
tKOi and consider from what source has been derived all 
the material of the tree. Bttrtt the seed, burn tbe tree, 
whenc e comei the different amounts of heat ? Chemistry 
tells las that the heat is produced from carbon, oxygen, 
and h^rogen ; these are aerived from carbonic acid and 
water. Plants cannot obtain tbeie except under the in* 
llncBOC of solar Hg|it>*'* 

After plants bave ntilfaed tbe light It is not nieable 
again for the same purpose. Take two screens of dark 
paper, such as these, with holes in them — say half an 
inch in diair.ete: — u:ic I'.ole covered with letter-paper, the 
other covered v. ith .1 green leaf; put pieces of photo- 
graphic paper behind tixm, nnd e\po-e to da^-li^'lit or 
magnesium li^jl.t. Utncath tl.e letter-paper is a dark 
spot — an image of the hole; bmeaih the leaf is no dis- 
colouration. The leaf has utilised the light, tbe letter 
p-irer l-.T^ not. The cntrpy of that which passes through 
the leaf is spent, of th.it jnissing through the paper is not 
Sptnt. 

Alt!iout;h in plants a v.iriety of cpcraticcs t.ike place, 
which must in some \\'ay unkr.iiwn to us stole u;" a large 
amount of energy, and although there is to all pradiical 
purposes no heat developed, yet we know well that there 
are thus stored up chemical tensions which give out their 
true physical value in heat and mechanical work, as the 
tiisues of the plants are destroyed by a process of animal 
Or other combuiition. We are as yet quite at a loss to 
know how the plants do ihh, or by what elements in light, 
properly so calledt it can be bo completely and perfcAly 
done. 

Sir JohnP.W, flertchel, in a paper in Xhe PUiloto^htail 
TrausactJcas for 1842, gives a most interesting account of 
^""'t HclmhoiU, UnitMl 7iJn«l,30tb April, i^, p. 473. 



an extended scries of experiments on the aiftion of the 
solar "ipiarum on vegetable colours. He operated upon 
the juices of the IraveK, and also Upon some of the 
resinoii' cumpcr.nds of )il,i:its, and his conclusions iiave 
since been ccnfirmcd, viz., the a<flion of the solar spec- 
trum is confined to the visible region of it. The chemical 
or aclinic rays aft with chief energy upon silver or inor- 
ganic conipocni'.s, but are, for the most part, powerless 
upon \'e;;elable CL.iours : so a!t.o are the heat rays, or 
those below the e\ticn:c red. Tlius Sir J. Flerschel, in 
1843, separated by a very broad line the luminous portion 
of the solar beam from the other parts of it. That the 
energy of the. luminous portion of the s'olar beam is 
requisite ere plants can exercise their vital funfiions is 
well known to all who have made any of the experiments 
which show th(> extent to which, under the innvcnce of 
that eneigy, planta can effedl chemical changes. Them 
changea tak« place most abundantly in the yellow, or in 
what our qres would call the brightest, portion of the 
speAmm. 

The energy of this luminous portion may be fstheicd 
from csperimenta made during the last few yean by an 
American. Flowering planta were piia«ed ta diffieront 
colours of tbe speAram, and it was soon observed that 

their aAion upon carbonic acid gas depended upon the 

colour of the spe<!lrom. He took a flower, and under tbe 

adlion of a red ray he did not get i cubic inch of gas olT, 
but only o'33 of an inch. As soon as he submitted that 
s.ime plant to tb.e orange ray, he got 20 cubic inches, and 
from the jellow he got 36 inches, liut vvhen the same 
plant was put under Rreen, blue, indigo, or violet, he could 
not get the plants to ad\ at all in the purification of car- 
bonic acid gas, thereby showing pretty clearly the energy 
ol light in the luminous portion of the speAium as regards 
growing plants. 

The decomposition, then, of the carbonic acid is efTecfed 
chiefly by the energy resident in what may be calle[l the 
yellow rays. It is a somewhat noteworthy coincidence, 
that the eye generally fixes upon the yellow portion of 
the spedrum as that possessed of the greatest brilliancy ; 
it is also noteworthy that the speAroscope reveals that 
in the atmosphere (vis., soduiml which, on being burtit, 
always produces • 3reltow band, h i.^, say the least, 
curious that we cannot get heat by combustion in the 
air without the produdlion of this yellow light. 

It seems, then, that plants and human eyes an most 
sensitive to the imm portion of the solar beam, and this 
portion is in light properly so called. May it not be that 

Cllow light is most acceptable to the pant, and most 
[presilve upon us, because carbon is in both caies in* 
vofved— the retina of the eye being a earbonaceovs com- 
pound ? Had the retina been a salt of silver, then the 
greatest brilliancy would perhaps have seemed to be in 
the blue rays. 

Th.is identity in composition between the plant and 
that part of the animal on which li^ht exercises its chief 
energy, suggests ilmt in the miluence of light on plants 
(whatever that maybe) must be sou;;ht the data from 
which to deduce a mechanical rather than a chci.i;cal 
measure of the energy of true li^ht. 

The contrast o; this energy in its cffefl i^pon tb.e metal 
salts and plants is especi..Kv inarked as regards tane. On 
the metai salts it tjiay be said to be if.stantaneous, hut en 
the gums and resin* of plants exposure for d.-.ys and 
months to clear sunshine is needed to produce any marked 
aiflion. A patient watching and building iip on such scant 
data as may hitherto have a:ci:nui!.itcd will some day 
produce the dynamical equiv.-.lent of li^'ht. 

There is one experiment here which will probably bear 
out what has been said. You are probably aware that 
plants, 1^ receiving light, manufafture what we name 
colour. They manufaAure the green material out of 
which the leaves and tbe general cbaraAer of the 
plant Is formed, and that green material is called 
"chlorophyll." This vessel cooiusta of two beakers 
with the bottoms cut oiT, one aboot iui inch and a 
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half larger tiian il-.c o:hcr. The glass cyliniiers then 
left are fixed uiili n^ar^ne glue in a wcihUti ring. 
The >p2cc betwctn ihtni is filled with a solution of 
chlnrn-ili_\ II, (.'Mt.iined by sicfj ;:r; for forty-eight licur-. 
coniiiu ti p.ir.'lcy in any tlic-ap spirit, such as methylated 
nlcuhil, nnd tlxn til".!.i;n;:;. I; therefore contains the 
gftL}! Cdlout.n;^ iiiattL-r of leavrs. This green colouring 
iii.iitcr h.is In t n n'r<He almost exclusively by the yellow 
portion of light, and not at all by the chemical portion, 
and, with a view to show this, we must refer to the 
speiftroscopc view, namely, that chlorophyll, being really 
manufaftured by yellow ligitt, it praAically saturated with 
yellow, and can take up no more. Thus, if a vessel con- 
taining a saturated solution of salt had a piece of salt 
dropped into it, that piece would not diitolve. If, now, 
there be placed inside this chlorophyll lolution anything 
that produces tbeie other coloured rays, we shall probably 
find that, while sensitive to the one colour, the MdntioO 
will not be to the other. Here is some llthiiim, which 
shall be placed on a little piece of platinum wire and burnt, 
so caosing a bealiful red flame. On putting the flame 
Wjthta the hollow cylinder containing the chlorophyll, you 
will see the yellow beam alone can pass throt^^h (he 
green solution. The green solution having btcn marie 
with that yellow beam, is thorouj;hly saturatLil w iili it, 
and can take up no more, but it can take uj) the Qtlier 
coJduic 1 ray?, anii ilir-i .-fore they do not pass through. 
Id that poiiiun of tl.c tl.unc rising above the green solution 
you see the rtd ccIourL-U flame. Thus the yellow colour 
is consequent upun tl-.c i-auirated solution of chlorophyll, 
and therefore nothing h.it yellow can come (hr(>iir;!i. '1 he 
absorption of this yellow j uuion of the solar sptitn:in. by 
the vital energy of the plar.t and uiili-in:< ti t sa:r.c in its 
composition, mif'ht have been ii fcicn'.ia'.ly suspected irom 
iho t.iii that leaves become yellow in the autumn, thus 
restoring in their death what, for want of a better term, we 
must call " the colour " they had absorbed in their life. 
The yellow colouring matter of the autumnal le.if is 
called " xanthophyll." Probably, as "chlorophyll" and 
" xanthophyll " are more examined and known, so the 
energy of light may be more appretialt d and measured. 

I'his examination of light, properly so^alled, has kd 
to another contribution towards an estimate of the energy. 
That plants grown in the dark are drawn to any crevice 
through which light enters has long been known. But it 
has not been so often observed that young plants bend the 
stems to the indigo portion of the speArum, (.>-., if grown 
in red) or yellow, or green, they bend in one direaion, but 
if in the vii^l, then in another dircAion. They recover 
the vertical position in darkness. May it not be th.it ti c 
energy in the indigo of the sky produces ilic vcriuul 
chancer of stem ? 

Thus light proper produces motion, and so assimilates 
itself to heat and ulcdi K:f . I lie complrinttntary colours 
of red and green (see i! e chr jm.i.ic cirtlc of Newton on 
diagram) arc thotc wli ch represent the relation of colour 
between the ar.iir;al and vc;;etahlc kingdom. Plants reiee^ 
green and absorb its compleincntarv lit\;i. The hloo'i <.t* 
animals is red, therefore animals '.-liould ha\ c f^ree:) sup- 
plied in the fields and ;n our furniture. 

That this energy of light is utilised in vegetation, and, 
that praaically we recognise it, may be noted in the - 
ingenious t-iudcs by which in our smaSi gardens we try to ■ 
imit,i:c nature. The nailing of branches on walls— an 
advance on this in espaliers on lattice woodwork, .-.nd the i 
still more recent pmrtice of cutting out the inner 
branches of orchard apple trees ; also Uaining Others to 
hang in umbl^a rashion, or the Splaying of goose- 
berry bushes as iiinnels, all these arc devices to permit 
of the more universal e«ercise of this iinraeasnred energy 
of light. 

Light influence>: the colour of animals and the (>]umage 
of birds in tropical ctimales. In the arAic regions polar 
bears are white. like vegetables grown out of the in- 
fluence of light— -araic foxes are white in winter and brown 
m snmraer. Pishes inhabiting deep water chiefly are 



1 P^y> hrcnvn, or black ; tho^c living near the surface 
are of rich and \ a:io-.is co'(j'j:s. 

That the measurenu-nt of the energy of true H^ht 
shfiild 1)0 by .m aj'pe.il to its influence on organised 
matter, and not on inorganic, is .i testimony b irne by all 
observations, and even m.-^esieJ hy the records of 
Creation, the earth having been prepared by the creation 
of light for animal and vegetable life even before they 
were formed upon it. This measurement has not ytt 
been made. 

(To be coaiinsed.) 



CORRESPONDENCE. 

THE CHEMICAL SOCIETY'S NEW ROOMS. 

7o tlu Editor of tkt ClUmieal Ntwi. 

Sir,— Your correspondeot Ventilator " litt given ex- 
pression to the general feeling of dissatisfafiioB with 

which the hubltues of the Chemical Society view its new 

meeting-room. The room in itself is well enough, but 

the way in which it is lighted and fitted is a disgrace. 

Chemists are credited with a knov. led L;e of the prin- 
ciples of sanitary 'cience, and it veerns ;:itiLimprehtr.s;b'e 
why these should be so violate 1 m the rucm ov'jr which 
chemists h.;v\c control. 

'1 he tiuopcr vtiio, en the mar«.h t« C'nrmn^see, expe- 
rientes an attack of sun-stroke will 1 e eaied for by a 
grateful country. lJut what will the j;ratefu1 country 
think of the votary of S,.iente who (\periences an 
attack of gas-stroke at ISutiington House, especially wiien 
she hears the viiftim is a chemist, and It has occarred in 
the chemists' special quarters. 

I write more in the interest of Fellows non-resident in 
London, who arc not quite up to the doings of their 
metropolit.tn brethren, and strongly advise all such who 
contemplate visiting thc^r meeting-room in Burlington 
House to bring a fl.ivl uf L. bJ water, * slaked lime rtspi- 
lator, and an umbrella.— I am, &c., 

SlrAICSD LtME. 



CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 



Ondtt tkl$ kmiliHg mill be found an tntyrlcpaJiic hit tj 
thtmital paftit pubtiihrd abtpad dutuiK the pall tKtk, 
with absltatit cf all smcrptiblt o/ ailrantajitoits abtx.lgmnt. 
The treo ha!/-yeaily Vflumei of the CusMlCAt. Ntvs, wilk 
their copiout imlKff. tci.7. theTif,>re. ht tfmitmltmt tt Ja 
En^Uih eUtttOH e/ the " } akrtiUntiilt" 

Nora. Att dBfrees »l tsapcrststsan CsBligtade,nalasselbsfViik 
espr»H«d. 



Comp((% Rendui IhldutiindainsdtiS/'r.mci tie VAcetddnit 
til ! Scunces, Noventbcr lo, 1873. 

Action of Lead upon Water.— M. Oumas.— The 
author describes a former experiment in which five bottles 
containing leaden shot were partially filled with the 
following waters respcAively :— Distulcd water, rain* 
water, Seine water, Onrcq water, and welUwater. It was 
found that the one containing distilled water showed in a 
very short time traces of lead in solution, whilst the waters 
charged more or less with calcareous s.ilts cont. lined 
none. The r.'spidity with which pure w.ite: aas jj'o-i lead 
is surprising, and the ciicd produced by traces o.' iime in 
preventing this reaifkion is not lees so. It is impossible 
not to be reminded of Schlccsint^'s observations upon cUy, 

which, in puri' water, iLiiKilns in.ii hnl'.eK' Ml- j-ended. h>)t 

which IS precipitated by the slightest trace of lime salts. 
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The author thjnks that p;ire u-.-iter is an a;?Liii not yet 
perfeAly known, 2nd that us properties difter I'rQtn those 
cf common \v.-»tcr more than is suspected. In the con- 
versation \vh:c[) followed, M. Ehc dc Beaumont remarked 
that Scb]a»ing's observation explained fully the cleMaad 
spBrUiogcbiraAer of cilcareons watera. 

Absorption of Ammonia by Saline Solutions. 
1'. M. I'amlt. — Anioni; the saline EoIulionB repute! in- 
decomposable hy aivi'Tionia, there are some which, as they 
are saturated vviih tliis gas, lose the f.ictilty of holding in 
gulu'.ion all the dissolved salt, and deposit it in the form 
of crystals, which may, or may not, contain ammonia. 
There arc ethers which, ahhouyh contrjntrated, deposit 
nothint; under these circumstances ; the e xperiments of 
the riutnor refer to the latter. 1 die results show that the 
8olubiitcy oi ammonia in solutions oi potassa is les<t than 
in pure water, in proportion as such solutions are more 
concentrated. Solutions of soda aA exaAly like those of 
pousw of the same strength. Solutions of nitrates of 
■Oda And of ammonia abaoib jtist as much ammonia as 
pure water under the smno ckCttRlstances. Dry nitrate 
of toda absorbs not a trace of ammonia, while nitrate of 
ammonia takes up a considerable quantity. Solutions of 
nitrate of lime absorb more ammonia than does water, 
ihongh there is no evidence either of decomput.iiion or of 
commnation. As to the efTet^ r r the degree of concentre- 
tioD of solutions upon the q>i,<ii;tiy of ammonia absorbed, 
the author proposes the following; law :— The difierencc 
between the coefficient of the solubility of ammonia in 
water, and in solutions more or less conccntr.ited of one 
and the same salt, is proportional to the weight of sPilt 
contained in .1 constant volume of the liqiiic', mcanuteit 
before the ab.<ioiptiun of the gas. This I.tw ni.ty nieel with 



exceptions tor 



the e\trf.;nLlv concentrated solutictns of 



Kome bodies, such as the hydrates of |iot.i!>!ta and soda, but 
it holds good for all whose boiling-points do not exceed 
I to^ C. 

Preeenee and Dctennlitation of Tiumium and 
Vanadium in the Basalts of the Neighbouihood of 
Cletmont-Peftand.— M. V. Roussel.— The author finds 
the above basalts richer in titanium than any hitherto 
examined. The samples, in fine powder, were fused with 
thrice their weight of carbonate of soda ; the mass, when 
cold, was powdered, and treated with water acidulated 
with hydrochloric acid; it i.s evaporated to ilryncss. iieated 
for twenty-four hours on the water Ij .ah, ircte 1 anew i 
with acidulated water, and then filtered. The sdic i elimi- 
nated is, after calcination, set to digest for IwtUc to 
eighteen hours in tiot concentrated s-u'j huric acid, treated 
after cooling with an excess of cold w.itcr, .nnd filtered. 
Thi.i operation is repeated, and the totsl liquid is mixed 
with ammonirt. which throws down tit.inic .TcifL It is 
fihtred. wnshvii, nnd i'j;nitt d. d'he 1 rjiiiil :(-[ ai,",V_d ffoin 
the si'.ica conlii-ns also titanic acid ; to !-cpaiatc it, it is 
treated with sulphate of soda, sulphuroiis acid, and li\'po- 
sulphite of soda, boiled for twenty minutes, and there is 
left the mixed precipitate of sulphur, alumina, and titanic 
acid. The sulphur is driven off by gentle heating;, and 
the residue is mixed with the former precipitate, and 
digested in a sealed tube with pure, hot, concentrated 
hydrochloric acid, in order to eliminate the alumina. 
After this series of operations, the titanic acid is pure, and 
may be dried and weighed. The same basalts contain 
vanadium, but in a far smaller proportion. To obtain a 
ponderable quantity, It is necessary to operate upon a 
sample twenty times laf:ger than is required for the detec- 
tion of titanium. The basalt is melted with carbonate of 
soda, and the mats oxidised with a little saltpetic. After 
cooling, the pulverised mats is treated with a lar;;c quan- 
tity of boiling water, filtered, and washed perfeifily. The 
liquid is evaporated, boiled with carbonate of ammonia, 
and filtered, treated with hydrosulphate of ammonia, and | 
left to settle for two or three days. If the solution con- I 
tains van.Tdiiim, at this monient tl-.c fine- rt-d cidour r.( j 
sulphide of vanadium when disEolved in an alkaline sttl- 



phifle appears in the liqtiid. It is filtered, and hydro- 
chloric ,Tcid is poured into -.he liq'Kd, which throws down 
sulphide of vanadium mixed witii i-ulphvir. 'i h.e latter 
disappears on careful heating, when t:ie sulpldde of 
vanadium, Vbj* is weighed. The largest percentage of 
titanium was ^'378, and that of vanadium o'osj. 

Determinatioii of Sugar hy iTieaiii, cf Troti. — E 
RifT.trd. — Thismahod iiat, been a!ieai\- r.j'iced la tiie 

ClIlMlC.M. . 

Examination of Law Proposed by M. Helmboltz 
to Represent the Action of Two Btements of • 

Current.— M. Bertrand. 

Aiftioii of Water on Lead Pipes. — M. Belgrand. — 
This note goes to i:ro\ e the tnnocuity of lead pipes in the 
Paris water service. Oi the public pipes, there are only 
3000 ro. of lead out of a total of some 1,400.000 m. The 
branch pipes for domestic use have a total length of 
i,5So,ooo m., but in this network each litre of water 
tr.nverscs nnSv from 5 m. to 100 m. of lead, and, where the 
house is mil. ibited, the water is but a sliort time in contad 
with the lead— nine hours at the most (in the night). In 
the 3 kilometres of public pipes, the interior surface is 
quite smooth, and without trace of erosion, even in pipes 
200 years old. The branch pipes have a thin adherent 
crust {lime, &c.). which hinder.s the cnnt.it^ of water and 
lead. M. nei|;r.and further made a ^ein. s of analyses of 
water used in dellin^ houses, nnd found no tracer of lead, 
llin (ollnborntcur, M. Lc Blanc, experimented on a longer 
coniadl of water with lead ; and his tables sliow that very 
pure water, such as that from the wells of Crenelle, though 
possessing; much less saline matter than the Seine water, 
has yet the property of preserving lead from oxidation 
during long contaA. Raio*water, even, does not attack 
the lead, unless it has been received after n sort of |^ro. 
longed washing of the atmosphere by rains. When it ii 
become insenaibfe to the aAion of tcagenlt of lime, it 
begins to attack the lead rapidly, like distilled water. Salts 
of lime, in the most minute quantity, nutably prevent the 
o.\idation of leatl in citUa^t w'ah wati r. II i V'"-'-'! 
conclusion M. Ik)^i.knd arrives at ii> that the danger in 

Paris is >. /. ai d that it is not desirable to substitnte other 

pipes for tl;e lead. 

Historic Point Relative to Animal Heat. — M. Ber- 
thelot. — The point is, that M. de Lagrange was right in 
supposing, in opposition to Lavoisier, that animal beat 
was not wholly produced in the lungf, but wrong in bis 
grounds for this view, w hich were that the organ would in 
that case have been in danger of destruAion. 

EttabUshment of a Meteorological Observatory at 
the Foot of the Pie da IWidl by the Ramond Society. 
— M. Devillc. 

Note on Magnetism.— M. Ciugain.— The author, 
starling from an observation by M. Haecker, experimented 
on the changes in n hcrsc-f-hoe elefiro-magnet when its 
armature is detached. A current was passed, the arma- 
titrc applied, then detached, tt en the current broken, and 
the armat-,ire applied and removed several times succes- 
sively. The decrease of magnetism was measured by the 
author's method of indu6ion currents, and these currents 
of demagnetisation were, fur the first, second, third, fourth, 
and twentieth separation successively, I76"0* tQ'ft t6'o, 
14*5, and 13-4. When the armature has been applied end 
detached twenty times, the magnetism is net varied, 
though the process be repeated ever so often ; and if the 
magnet be then put aside, with or without Its armature, it 
will be found afur some mohths in theaame state as when 
left. Thoa, in mteaUng of the magnetism acquired hy 
iron in diflerent conditions, it is necessary to mention the 
number of separations of the armature after the source of 
magnetisation has been suppressed. There are circum- 
stances (M. Gaugain proceeds to point out) in which the 
separation of the armature seems to increase the mag- 
netisation. II.\ini:; lii.aidit .xn el; cl: i.-in i;^iM-t |i- the 
above constant ttate (I iacwker), he determined the cuirent 
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of detachment (d'arrachemtnt ) developed by this constant 
magnetism. The series of operations indicated having 
been repeated fifty times, he found the value of the current 
at the end o! tai.h ^c^ics increase :i\ luc i-i i latiniis were 
miil'.iphed, at ]iast to a certn;!! limit. It ti.scs tt) llie ex- 
tent of a ^illh uf the valtie ubluined .it tlie end of the first 
series. This increase does not depend on the time during 
which t!ie reductDg current circulates; itis the same when 
this passes for an hour and for only a few seconds. The 
increase doefi net occur wlien one intcrrupls and rrnews 
the inducing; current a number of times without dctacliin^; 
the armatuie. Tlie aMr;.iture must be detached after each 
of the interruptions of the inducing current, it might 
thus appear that the detachment of the armature increases 
ibe mafnetiMtioo. but this the autbor doe« not coniider 
a lrn« tnieipntMioa of the faAi. 

Aqiwons Bdalation of PlanU in Air and in Car- 
bofde Acid.— M.Barthelemy.— Tbe author experimented 
by an improved form of Mariotte't method, placing a 
branch in a closed receiver, and measuring the water con- 
den«er1. He considers the aqueous exhalation may occur 
in three ways— (i) Hy insensible exhalation over the 
whole cuticular SMiface, through a veritable gaseous 
dialysis; (2) by a buddm emission of saturated ijascs, 
which escape by the sioruata when the plant is subjefied 
to a rapid elevation of temperature (especially in a re- 
ceiver) ; (3) hj' accidental exudation, arising from deficient 
L-qiiilibrium between the absorbent aiflion of the roots and 
tlie work of the aerial parts, and fixation of carbon added 
to the elements of water, a work which ceases with the 
light. He further concludes that licat l xercises a [jreat 
influence on this funaion, and that, with equal tempera- 
ture, carbonic acid in presenct of light, bM tilt efled of 
diminishing the evaporation. 

Mew ReicarchM on ths Upwaid PaMiffe of Nntri. 
tiouB Mattera in Bark.— M. Fiivie.— (ExiraA).— The 
ezperimeot* contitted in makfag anavlatioBi, partial or 
complete, 00 the stems and branchei of mulberries, 
waJnutt. and cherry-laurels ; also valves or tubes of bark 
separated from the wood and bearing buds ; and in com- 
bining complete annulationt with partial, or with valves 
or cotiical tuhep. DiieA cvidenca wat obtained of the 

ascent by the bark. 

Influence of Drinking-Water-in tha Propagation of 
Cholera.— M. Colin. 

Sevtial Caaca of Intatnittenea of the Voltaic Cur- 
lent.— M. Cacin.— Tha first expetimeat was briefly this— 
A coll, oonaeAed with a battenr, passed roaad an Iron 
tvbe; the circuit could be ^aed or closed by a platinum 
point, which dipped In mercury. If, the platinum and 
mercury being first separate, they were put in communica- 
tion with the armature of a condenser, or if a layer of 
alcohol was interptjsed between tlie mercury and the 
platinum point, a continuous sound was heard in the iron 
core (it ceased if the alcohnl was suppressed or the point 
dipped in tlie mercury); this indicates that the current 
passed tfirough the glass in tlie former case, through the 
alcohol in the latter, and that .ts passage was intermittent. 
The iron cote undergoes a rai>iJ scries of maqnetisaiions 
and demagnetisations. The author thinks the cause of 
the intermittence is the conden:,inf; adticn of f;lass and of 
alcohol. When the two faces of the insulaiir.L; substance 
have acquired a certain cleCtric potential, a discharge 
takes place through the insulating layer. The magnetism 
of the core grows during the charge of the condenser, and 
diminishes during its discharge. The sound is produced 
during the diminution of magnetism. I he : Lcor;d experi- 
ment refers to the spark of rupture, which, produced in 
alcohol in the above arrangement, is observed to be com- 
pound, and the sound it f;ivp<t prevents a simitar mode of 
division. The produdion of a sound in the condenser 
also proves that there is a partial discharge tlitough the 
inaulating matter, although this appears nowhere to be 
pecforated. In a third experiment, the platinum point 
could h« moved up and dewo in itt rapport by eaewisg. 



Dipping in the mercury, it is gradually railed till the 
spark passes through the alcohm ; then a succession ol 

sparks occur, and continues some time. The surface of 
nieicury evidently oscillLi'.e^i under the p^iint. One 
possible cause of th.is is that, the spark beinf; forme i by 
mercury vapour, the elastic force of this vapour dcprcs>cs 
the surface of liquid. The latter return!! to its orj^iaai 
level, passes it in virtue of acquired velocity, and rejoins 
the platinum point ; falling back, it produces a m w inter- 
ruption, and so on. But ihis cannot be the only cause, 
t'or the circumstances favourable to this automatic inter, 
ruption are those which accompany the decomposition cf 
the spark of rupture into a small numberof bright succes- 
sive lines. By changing the extent of the condenser, 
one may change the number of divisions in the spark ; if 
the condenser be suppressed, there will merely be a crepi- 
tating voltaic arc. Probably the period of oscillation of 
the metcary and the intermittence of discharge of the 
condenser are in mutual dependence. The crepitations 
of the ordinary voltaic arc are, the author thinks, a pheno- 
menon belonging to the class above indicated. All the 
fa^s permit of being united by the following proposi- 
tion :— The interposition of a suitaUe resistance in the 
voltaic circuit canses aatemittance of cvrrent. Pntther, 
the iraporlaat conclusion is wanaoted that the catteet is 
a succession of modifications which are accomplished 
periodically in the circi.tt. 

Process of Dctcmiining the Nodes in a Sounding- 
Pipe. --.M. IJourbou/e. — The author substitutes, for 
M. Konig's capsules, a simple membrane of flexible 
caoutchouc, to which he attaches a light silvered mirror, 
which osciHates with it. A ray of light is reflecfled from 
the mirror, and figures like those of .M. Lis> ijou's are ob- 
tained. The image has its maximum of elongation when 
the mirror is at a aode.' 

AdUon of Aifmtad Water on Lead, conaidend 
with reference to Hygiene and Legal Medicine.— 
M. Pordoa«— The author'a remada are psrdy direAcd 

against the employment of lead in rinsing bottles. 

Influence exercised by the Moon on Meteorolo- 
gical Phenomena. — M. Marchaud. — From examining 
the distribution uf storms in the country between Paris 
and La Manchc, from 1785 to 1872. M. Marchatid finds 
an appreciable relation to the age of the moon. Thus 
the probabilities of appearance of storm phenomena are 
great the tenth, fourteenth, and fifteenth days of the moon 
— especially the tenth ; they are appreciable upon the 
eighteenth ; well marked at the twenty-first ; decrease 
from the twenty-second, and again become very important 
In the three days which precede or which follow the neo- 
menia. On the other hand, the probabilities descend to 
their minimum on the twentieth and twenty-fourth day, 
but al>ove all the sixth. The author also shows, by 
tables, &c., that the moon has an appreciable iniluence on 
thermometric and barometric changes, on tlte state of the 
sky, and the distribution of ratns. 

Processes for Determining the Dire<ftion and Force 
of the Wind, Suppression of Vaiies, Application to 
Cyclones. — M. J any. --Vanes have three fault.i: — 

They indicate a direction when there is no wind. 

Thiy do not indicate the force or velocity of wind. 
( 'J'hcv "nly show the horizontal component, not the 
re.Til diriitinu. The author substitutes a iiglu resistant 

bandrol, or little flag, suspended 1^ a cord from a metallic 
ring, pulleyed on a vertical rod. 



DulUiiu lit la Socieie Ckimiq'ut iU Ptsris, tome xx., Nos. 8 
and 9, November 5, 1873. 

Assay of Plumbiferous Mammals. — J. Loewc.— In 
treating lead ores with nitric acid, a loss generally results 
from the formation of insoluble sulphate of lead. The 
solubility of this s.\lt in hyposulphite of soda renders it 
poaail>te to avoid this inooovenience. Aikar (reatmtat 
iritli nitric acid tha residue Is oduimted with beiliiig 
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wntcr, until ihe folubli! R.ilts and the acitl nrc cciniplt tcly 
cIimin.Ttod. It is then ditjislcd in the cold with .1 co;i- 
CL'tUrated solution of liypusulphite. After this treatment 
has been twice or thrice repeated, the ri'sitiise is exhausted 
. again with water ; the lead is then piecipit.ued from the 
filtrate by sulphuretted hydrogen orsulphidc orammonium : 
to facilitate the agglomeration of the precipitate and its 
waahingi it it heated in the water-bath. The sulphide is 
then convetted into sulpbatet and its weiglit added to that 
of the tnlpbste obteined direAly. 

Separation of Uranic Oxide and Phosphoric Acid- 
— L. Reichardt. — This separ.ition can be ef:ccled by dis- 
solving the phosphate of uranium in carbonate of soria, 
and precipitating with a salt of magnesia. If the preci- 
pitate of pliosphate of uranium is old, it is ncccssar)- to 
dissolve it first in hot concentrated hydrochloric acid, 
aJding nitric acid to peroxidise any iron present. The 
solution is then heated, and soda added in excess. After 
a new filtration the phosphoric acid is thrown down by 
adding ammonia and chloride of magnesia. After twenty- 
four hours, the II<|llld is separated from the ammoniaco- 
phosphate of magnesia. It is acidified with bydrodiloric 
add, heated, and the oxIde of oraaitim pnclpitated by 
ammonia, avoiding excess. 

Separation of Molybdic Acid from Phosphoric 
Acid. — E. Reichardt. — This separation ia efTeded in a 
manner analogous to the former. The phospho-molybdic 
compound is dissolved in carbonate of sod.i, and heated 
to boiling;. .After having precipitu'.c.l the phosphoric acid 
by niL-ans of ni;ii;nesia-:ni\:uri-, ll;e solution is treated 
with iitjiia-ri ::ia, nnti cv.-<por.Tted to dryness to expel excess 
of acid. '1 ht- residue is then treated with walCfi which 
lea%'es the molybdic acid undissolved. 

On Certain Derivatives of Cyanosyeariwnie Ether 
— A. Weddige.— Alcoholic ammonia aAs upon cyanoxy- 
catbonie ether, yielding a welLcryttalliied body, which the 
amhor had regaided as the catn^oading amid. A new 
examination eonvineed Mm that fa this eaae cyanide of 
air.monium and urethan were formed. Aniline aAs in an 
analogous manner, and yields hydrocyanic acid and carbo- 
xanilidic ether. Methylamin appears to aCi in a similar 
manner. Hydrochloric acid decomposes cyanoxycarbonic 
ether, slowly in the coIJ, producinij oxalic .Tri.l and nn 
ammoniacal salt. If sulphuretted hydrogen is pa.-iscd 
into the alcoholic solution of this itiier, yellow crystals 
are separated, winch crystallise from common ether in 
fine lemon-coloured prisms, and from boiling water in fine 
yellow needles. This compound fuses at 6-^" to 64^ So- 
dium yields, with cyanoxycarbonic ether, brown, viscid 
produd^s. If left in contact with an eijuivalcnt of bro- 
mine, moisture biin^ cxciudfJ, this ether yields, after the 
lapse of two day?, long needles, which arc obtained in 
greater quantity if the luixtutc is be.itcd in a sealed tube 
to 100^' to 110°. After cr>-sta]lisatiun from boiling alcohol, 
this body forms small, white, hard prisms, fusible at 164° 
to 165°, and very sparingly soluble in water and ether. 
Thev form a polymer of cyanoxycarbonic ether. Boiling 
allcalies decompose these ciystalSi yielding ammonia and 
oxalic add. 

On a-CreayI'disalphurons Acid, and on some of 
Its Derivatives.— P. Hakausson.— By the afiion of 

fuming sulphuric acid upon cresyl-sulphurous acid, the 
author has obtained two cresyl-disulphurous acids, a and /?. 
He cons.dcrs tlic acid a isonitiic with the cresyl-dif ul- 
phurous acsd obtained by Scnhofer. The author has 
examined its potassium, soilium, ammonium, barium, cal- 
cium, magnesium, aluminium, manganese, cobalt, cad- 
mium, nickel, zinc, lead, copper, and silver salts, its 
chloride and amid, the disulphydrate of tolylen, and 
disulphobenzoic acid, with some of its salts. 

Modification of Nutrition after Loss of Blood.— 
M. Bauer. — A pbysiotoglcal paper. 

Chemical Study cn Feve?.— M. Manassda.— The 
author shows that during fever the digestive power of the 



I gastric juice is very slight, but increases on the addition 

of .in acid. 

Case of Poisoning by Arseniuretted Hydrogen.— 
M. Troost. — ArscnifetOttS zinc, used in separating silver 
from lead at Sioiberg, proved fatal to three of the worli« 
men. Arscnic was leteded la the viscera and the fluids 

of the bodies. 

Detection of Metals in the Organism. — MM. 

Mayenvon and Hrri^i ret.— The tissue is treate.t u ith .iqii.t 
regia, and a galvanic couple, consisting of an iron and a 
platinum wire, is plunged in the liquid. After thirty 
minutes, the couple is withdrawn, washed in distilled 
water, dried, immersed in chlorine gas, shaken in the air 
to ^;et rid of the chlorine, and the platinum is finally rubbed 
w ith jiapcr soaked in a solution containing i ? jth of iodide 
of potassium. Mercury produced a red, and lead a yellow, 
colouration, ftc. 

PATENTS. 

ADRIDGMENTS OF PROVISIONAL AND CO-MTLETE 
SPECIFICATIONS. 

Iiiifirovtmtntt in the moHu/atturt of nlaH mirrcrt, anil in o/>faralut 
or t;rii: Ur]s; it'ul f'olishinf plate i« enijravini; on glass. 

'I l.iimjs lirtiwn. 0, NcwKate Street, London. (,\ communicalion 
(u<m Edouard Doiii, Paris.) March }, 1S7J.— No. Soi. This Pro. 
viiional Specification ilcuribcii appsralus for (rindinf and poNshlnc 
plate glais, also coating iLwgh (;la8s with a plallna enamel, and, tab* 
»f<]ucntly platini^ini; such cn.imcl ; «I<o rr.iyravrnif or nmamenlinit 
glass by the use o( bofa*.ic acid at'pHcii '.j tS.u iluI.i. j of the ^Iisatn 
any deaircd pattern, llie glau ixing afterwards submitted to aut&ciCBt 
heat to ftisstba acid. 

tmpmtmeni* in iht trtnlmtnl 0/ llood for tkt mmnffulntt of 
manure. I.eonce 0»cir Ourruihy. an^l Utii;! Prtup^r l.isuKaray, 
bolh nf Nn. ; ., Kuc tics Pciiti Il-'trh. I'.ir.s. Mirch 0, iS;;. — No. Srw;. 
Thia inventiun con.ixls in treating blood with hydrochloric, nitric. 
Sulphuric, aulpburwM, er other mineral acidi, or with iBlpbites, 
especiallr sulphite erseds. 

Improvements in drying and rpastiii^ matt, grain, ami other sub- 
sUtncci. Cjrrrf;e I'hillips, 71, Tufncll Park J<na:i, I)(Hn>;tDn, Miiiillfsct. 
March 6, 187J.— No. 821. This Provisiooal Specification dcsciibca 
special otssm ef spetjriaf hot sir uadcr prcssura far drying and roMt> 
iae malt, gnin, anaotber Babttaneet. 

Jmprovemtnis in app.-xrMus employed in Iht conetnlraliatt 0/ jwf- 

thuiic acul. Henry IJir: ulli liarlow, patent agent, Manchester, 
.ancatter. (A communication from Nicolas Joseph Calland, 
cnginear. Paris.) March 7, 187J.— No. 827. ThiaiamaaMi eonaisis 
fint in the mode of conttrtiAinc the vessels in whieb tbe sulphttrie 
acid is coBcenlrrtcd, and secondly 10 the general arranirement of the 
ci nccntratinK %-cs(ct», the apparatus forai;itatinelhc ,icid, the manner 
of applying heat to the vcsbcIs and the pilars for connecting them to- 
eethcr, and 10 the ciilems in Wbich the v.npoura are condensed aod 
the acid is colleAed, and the pump for futmini; a partial vacuum. The 
concentrating vessels are made of cast lnin, lined u ith lead or other 
suitable soft metal. 

Itisprovtinrnts in the miinufacture of sulphates 0/ srJa and of 
folaua, and tn the ptoduitinn of chlMin*. Jamca Hargrrave», 
chemist, and Thomas Kobinson, iion founder, bolh of VVidnes. Lan- 
cavter. Match-, iSj;. — No. s-s. The patentees avail ihcmsch ts of 
the same rcacti tns vUiiLh occur :n loiiring cupreous pvritcs « i'.h 
common lait preparatory tu tcparatinj; copper by the well linown wet 
process, but they keep their chlorides free from contact with large 
masses of oside of iron. Copper, or a salt thereof, is added to chlurine 
of "^dium cr lolassium. and the mixed iriss cxp-nsed to the a^ion of 
m: I'huriiir. .Tr.il f;,Ti anil almcisphcr;c .t r, i in chloride is converted 
intu sulphate, and chlorine set free, Tlic chtoiidcs maybe moulded 
or brolien into suitable pieces. Mangancic or chromium may be used 
instead of copper. The means sad apparatus preferred arc described 
in previous patents, Nos. 3045, 3047 (iS^o); 17J3, t!i34, 1920 (l!>;t); 
and 3< 5: fi^7i>- . , 

A iitw> or iniprci cJ .it.'ujt'>;iir'i yVr the be'.ltr imitalton of Sliver. John 
Keene, Scoll's Va'd, Hush l.anc. Cannon Street, London. (A com- 
munication from Madame Pirch Haudvin, Rue des Marais, Paris.) 
March tl, 1673.— No. I<j4. The novcltv in this case consists in the 
pccul.ar sclcaion cf mcials and their rcfslive quantities, espectslljr the 
tntrodiitftion of col :.ilt, til form an amalftam resembling silver. 

Inipioiemenis in fid/isini,' rcfu-.e tnnller for Ihe mannjiidure of fuel 
and manure. James Wadswoith. mavhinist, Manchester. March 1 
No. Sat. The fcnturesof novcltyinthisinventionconsist in Uliiog street 
sweepings, ashes and cindera, coin from fas works, rood from SSVafO 
and foul river settling beds ; and, when ticcessarv. adding s portloa of 
clay to K've a proper consistency. I then mould the sam^ into <. ntablc 
shapes for burning as fuel, or 1 calcine in kiln^ or suitj': k i j-i.aces. 
Or 1 sometimes talc the street sweepingsalonc, or with the mud here* 
inbefore mentioned, and mix with a pordM 01 dsysnd treat in lik* 
m.inner. The residue when burned aa afiild I crush to powder, and 
use as a deodoriser as described. 

New ulilistilions of Iht acid resiJuet resuUiiii; troin the mnnu lac lure 
of chlorine. Frideric Kuhlmann, Professor of Chcmi^'ry, Paiia. 
March 8, 1873,— No. 847. The invenltea consista— (>) arr'ica* 
Uoa of the residues of the naouiitftgn of cUoriac fw the ptepaiatioa 
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of Linnxide cif mariFanete, the rfloiideof muganel* licing tupcr- 

oiicisvf! hy iri.ars of oinritft air or rrcfcrahly »Uh oiiric acid or 
nUrou. 5. In tlic i litati m nl ir.t ovidc of raain*ll€«e pre- 
upiiaic. otiiaincd by the a<uon of lime on the ictidacsof tko minu- 
liCian of chlurinc in metallurgy. 

Imptevenunis in the wotStHg of «M/-fM ter. Jobil Rowley, 
chemist, S4, Camberwell Rami, Snmy. flafch IP^ l)!7V— No. t^ii- 
1 lake the cral-gii tar and iti homologOUt pcOdaOa, tithei loEcthcr ur 
sepantc, aad treat ibem vrith Mtdt, aikalie*, Md chlorine. I thin 
diUU Mid obtain b«iuol, aaihraccn, and other pmdnAs suiublc for 
making aniline dyes, 

Imfro-.-rnifnti r.latinp to the manufaclutc of chlorini ty mt,v:i 0} 
f. -•ij'^ui.)! i<untt^a:u.i ir^.-n.mtej in f.r; z,(t u,iy. Waltrr \Vrld<-n, 
2<j, Ihe Ctiiiij, I'utncy. Surrtv. March 11, 1873.— No. S68. This in- 
vcntion rtlates to the process which is tbt aobjcA o( my former 
pa'cntJ. daleil rcspeflivcly the jdth July, 1866; the l8th January, 
lS<r7; the 4th September, isf 7 ; ihL jtih i-chruar> , iSf.S-, theijih rtb- 
roary. iS'jS , and the loth March, iH'.fj- It i.on'!.ists in l■ccln':m^in(; 
manganese by aubjeOing the depoiit which forma in the chloiide of 
acttlera to a cetlain uicthodicat waabing; in cconomiaing 
aeidand limcatene by emplojrineln the aiflls an exceia of manganeie 
mud, neulralisini;, if necewary. the Uit portions of tht atiJ by lime, 
allovrinc the Ltibii.jolved ptroii.lL i f manganese u< s. t Ic ul! or.d 
then, when it has accumulalcd •ufBciently, employing the dcpoait ao 
obtained instead of 'rcah masffaocaa mod,aiiddtoiolwhw iiconplcteir 
bv An cicet* of acid; and in certain arrangemcnia orMmBiatna far 
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NOTES AND QUERIES. ' 

fextradHon or Lead from Sulphate.-Can any of your corrci- 
pondenis lindly .nf.jm me of > procra* for asmaW limi t^ S» 
»uirh.He aiisinc m the manufaAuie «f Wlplwdeiidd^-CTilVNr 

OUcial Acetic Acid and Aeatoa.-WiU MM of tbo nikden of 

ilj:.?.n7cie\\^;:;,:d';::-K.^,;;^ - 

any of your readers inform me of tb« nroceai, awl whara muad 
Fotkr'a earth may b« had ?— A. K. C. wiiw« pvwa 

?)" ff ScwaBc.-(Fr«ai the "Keport of 

mc 1)1 ,in,ij;? Lummiltci; for I Vi^." vol. aS?), 

)l.> Mr. Whitehead). Dues the l.inv procrM succeed in 

i ii.i. It , . ti.e same M the ■mote-cmuuminE faiiuKeat it dcpanda 

eTfeaac,,r'u"l!''°" " »■« «ra«thV'^^^^ 

r,,"r^f,''ir,'..^"l,*'l!.f*'"»*'*i P***.!^ •*« ''me to succeed in 

.^.■"i»\<\Yi,riiri.«tei&^ 

ing>- qCiJe '^^ fee dritit- 

CeniinlJ^""''* " ""P"**^"* •• ■ mmmtcitl apaculatlanf- 

-N^^.v f.V.'l'^l' " ''^ EW>d for»i:ricu!tutal purposes? 

— ISO, ai. far as siocli «as CLiiccrned. 

«t'.^;,.!:"l *"'"'''>""*•> process »a. a failure?-! 

«.a?.,c^'ri,'[r.?J?'?^'f.V-'l''." b«n"rricdo.t in this instance 
IV . "'T'^"' M*""'' " "dmits of great impfwementa. 
waTeV of thr .,rr.Z Troces. balnc need. the cattk diMdc the 

M;ram nn^ " *^ ^ 

Literary' " * — ' 
M^^,^!:^•, erso" & Vao' are prepared to 

nil'* J- -^ri 1 ,.vSftS;iTr'' ^•"".pr"'?" n"cri,.tue 

Medical iwc«sA^^^ 

Iket 'h- Eiiav, Tal« r'"' "< ^^'SV ^""'"''»''''"«>''. HioKrarhics. 
London W. *«^'« »«««. Bedford Jtow. 

Lcdiure "Notts for Chemical Students. l?v 

u '^'•A!«Kt*sn.nCL..FRS Prof«.«; Jr Vu 

loaded any^pt?fl^:V'> ;-rud,«„h,,.t beinR over- 

infuriraii. n tn ll e la!t' r ' r. ^ "« tbtBiistry. brinKing up the 

vantcd \ic»s t t . I J^i*"" »crn>d»r.cc»ith the t^t,,t ad- 
ria.«. * ^nt'ntnial cbeiniM..--/;,,„<„/ic:m,/ 
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THE CHEMICAL NEWS. 

Vol. XXVIII. No. 735. 

ON ATOMS. 
(Costiwwd from p,atai. 

I AM very f;l.ad thnl tlie J'.'-o itticr-^ in last ti.i.MicAi. 
Ntu'S arc suiticicntiy calm to allow mc, without i'llIui^ av.- 
noj ed, to reply. I never exped very tolerant l;i[-imia;;e from 
scientific men. I am, however, quite pleased with the words 
alluded to, in the sense that they seem the result of a 
desire to deal iairly in the matter, and to listen as well as 
to think, t CMMtOt at present discuss, as I said, but I 
inuBt make ray meaning plainer, and do what honour my 
word* can do to two men. The first of thete is Leucip- 
pna (some people prefer Lcukippos, for reasons of a limited 
range in the English language). I prctcrto call the atomic 
theory of the ancients that of Leucippus, fiom the simple 
faft that he fir&t propounded it, Many men took it up 
afierward*, and Lucretius went carefully into detailt but 



gifted as liy a thought to have illuminated all the times to 
come. It ia a« If they had a part of the power which 
■aid ** Let there be 'I t, and there was IikIu." i hi j 01' 
course i« not used as ):;iiiiitjnt, — nor indeed am I .ir;^uing 
at all but thinking that I nm m.akin^; m.iUcrs clear. 

Now although Dalton (.ould s.(\', proiitlly, " Show me, 
even in idea, a partkle so •■ir.:i!l that it shall not conform 
to my rule," there is a certain lacuity that leads us on to ask 
— What would happen if Dalton's atoms were split ? We 
have no chemical experiment leading us to bel-cvc that 
this ever curs amongst us, but I wish to --av that a man 
m.iv be a ': < liu\ t.r in Daltunian atoms, and yet believe 
t;iat t).e;i- arc ni> final atoms; cr 1;l- inay believe 111 n<> 
mattci existing at ail. I fear I am ix-pcatm^; myself, but 
it may do no harm to let thi^ be saui in a licsh scries of 
words. I dare say Dalton, as <t tar-seeing man, would 
have speculated as readily as any man on the divisibility 
of the elements, or " articles " as he sometimes called 
them, but he did not pretend to have gone farther. 

Whilst the division of the Daltonian atom is one mode 
of, theoretically at least, obtaining new elements, thero 
arc other methods, and not the least beautiful; perhaps 
the most beautiful of all is that of the late Plof. Qfaham's. 
He gave it as a possibility that, there being one matter,— 
and we must suppose that to be atomic,— the diffetcneea 
of ctemeniaiy bodies may be cauied by the diflerent rates 
of speed at which the atoms move; in other twords, that 



the lirst that published it deservedly tahes the name, and 

I think this is too much forKotten. In modem times «-c I atoms do not dtOer in shape, size, ftc., but In primordial 
have Newton, with exaAly toe same theory, but it would | aAivity. This was the result of his examination of gases. 



be unfair to conneA him with it, because ne really added 
nothing essential. 

Dalton held the same theory of fundamenul atoms or 
ultimate particles, as Dr. Wright has observed, and as I 
said in la^t letter ; but he made an addition so decided 
that he marks the most important era in the history of 
atoms. Lucrttiuv tells u'; that tb.e prum :alial atunis are 
very dilTeren t ni tl'.cir lurni'^, sd dirtcient that Mune are 
hooked. This sl;ov, s an impci fcet eunci-i tion cif the 
je«ft. because he did not see thai smooth atnins ci -.ih'. 
make all forms and qualities of bodies. Dalto n iuil no 
more to aid him upon physical grounds, and he explained 
his idea of atom or ultimate particle l;uni the chemical 
adtion of bodies. He had the idea of mceiianical fitting. 
This suited the thousands uf chemical phenomena so 
well that it has altered the wlioie i-ds.rjrsj to o^ir c-, and 
our theories of the constitution of ti nijs amis, ha\L- had 
reason in them since Dalton's lime. He says that a cer- 
tain volume enters into combination, and it has a certain 
weight. That ii> proved to be true, and it is his, without 
theory. In addition, he says that the certain weight is 
the oltimafe pnrticle, because yott find it however low you 
go. That may hu said to be theoretical, but it is full of 
good an^ogy and sound sense. Some like to use " equiva- 
lent,'* but that word does not mean anything by itself, and 
can stand only in relation to something else. If, for ex- 
ample, we have oxygen and calcium alone, neither can be 
called an eouivalent. One may eav, equivalent to what ? 
But if somum takes the place of. calcium, then it may 
receive the name fn ttmpon. But what is the bulk of an 
atom ? Dalton said. sotaataDtially, I do not know t bat 
when yon have found the smallest possible piece of cal- 
cium oxide, then it may be divided into an ultimate 
particle of calcium and one of oxygen. His meaning is 
clear enough, and the use of atom in the sense used 
hitherto by ehemints is rationally founded, whilst the use 
of equivalent assumes virtually the same fails, hut hesi- 
tates to give theni their full bearing, .ncrou'.iiiCT to my 
mind. Dalton havinj; decided, proceeded lo <jive the 
relative v.elr;ht of eaeli cif his nltima'.c j-ail-Ltts. and 
arranged the subjett, ptiitinL; a ide i-nany Ljikics of Lucre- 
tius, and back to Anaximander, with a few words. 

Supposinc; Dalton to be correct in his very common- 
sense v.ev.-, I think we ought to call the atom, when it has 
attained tiii'; preL.se ";t.iitc of definition, the Daltonian 
atotn, hceausc we really aught never to h sc an oppotlu- 



It is a beautiful theory. We are of course obliged to give 
these atoms a primordial power, and this moderns agree 
to do along w;th the ancients. Even here, however, w e 
must suppose a certain force cipable of ovcreoniini; thai 
primordial force, ard, if so, the speed wonid be destmyed 
and a new element wordd eome to our view. Who knows? 
perhaps it would be too aii-.ve. .iii.i seek comhmation be- 
fore we cauglit It; but v,uh what would it combine? 
These are questions only, but they show another mode of 
supposing a chemistry beneath our chemistry; and our 
w andering exading intcllcds demand that even that pri* 
mordtal 5tom> before deciding on its velocity, shall be 
divided, that we may sec what it contains. 

Anoilier intLi e- !ing view was put out by Sir William 
Thomson, •iidi^atin^' a variety of motions — not mete 
speed — in a primeval fluid or substance, in this case the 
pradtical Daltonian stage of matter would be a very com- 
plex body. Nut having the paper before me 1 shall not 
attempt to say more ; but the motion in these atoms, also, 
we may suppose overcomable by a superior motion, al- 
though he seemed not to think SO. 

In both of these latter cases, some adjustment would be 
requisite to lit into Dalton's weight, but still, even In 
them, it is needful to imagine a certain amount of matter 
gathered together to aA. The reason of this is that we 
cannot piAure to ourselves clearly what would be the 
condition of the matter before it was so gathered together. 
And, indeed, we become able to talk sensibly only when 
we begin from the atom upwards; below it is speculation. 
For this reason, a chemist may be a most OORfifmcd 
atomist.and hold any theory of the constittttiooirf matter. 
As to infinite divisibility, some have tfaou^t of it all their 
lives, and read much, but are glad to rest tn the belief that 
they cannot understand why it should be true, or why it 
should not be true. None of the above oppose Dalton, 
only cnuse a change, which, with peritiission, may 
form the suiycct of a third letter. When we come 
to ilie physical theories of tlic prestf.t time, we 
find ni<*n proceeding with eurtainty, cr almost cer- 
tainty, in llif belief that gaises art- compo5cd of atoms. 
Now Dr. \Vti>;ht would say thai this is scareely correel, 
because "molecule"' is the word used. I know it. but ' 
have i;iven my own interpretation of the woid atom, or, 
rath' f, that of chemists taking Dalton's \ii w . I call otie 
; the smallest undivided particle;" that of the older and 
of many later physicist* is " the smallest indivisible par- 



nity of honouring those men who have been so divinely tide" IQ considering the con»(itutioa of gases, our 
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physicists speak of the movement of undivided particles, 
that is, particles which they have no good reason to 
consider as existing divided in the gas. The molecular 
mobility of gases, or of elementary particles of gases, 
is not put a stop to by combination with another gas, as 
oxygen with nitrogen, and if we call one an atom, and 
thA other a molecule, wc should probably speak more 
accotdlng to our knowledge. Atom, used as an un- 
divided molecule, suits chemitU well, because tliey can 
MT, as now, an atom Of ft eompHcate substance, say 
albttmen, knowinf that is that cmw, altbeudi physically 
dhrfiiU* into BRveral ehunutt, ttao maovu of any one 
dertnqw tiie idonti^ of tliat whidi cao exist only ns a 

I have not opposed Dr. Wright hy speaUog againtt bis 

view, but I may say that I see no weakening of the 

Daltonian atom in any theory cf motion among the 
particles ; Dalton's theory is wide cnouj^li to hold it all. 
When bodies are isomeric, we naturally look either to a 
difference in the arrangement of the particles, or a motion 
amongst them. Dalton's theory is well enough prepared 
for the first ; I do not know that he thought of the second, 
I j?, liad he done so, he would not have required to change 
either weight, number, or size of any of the component 
parts. 

1 shall only add that the ciuotation from Watts's mag- 
nificent and valuahle "' Kiclionary '■ does rot please me ; 
and, first, the words "some use it in its strict Daitonian 
materialistic ecnse." In what other sense can we use it 
except a materialistic ? Even Boscovich would use it in 
iUi materialistic sense. The immaterial, if it is desired, 
would certainly be something below the atom In any use 
of the word known to me. Again, " Others use it in an 
abstract sense, only to express the smallest indivisible 
combining proportion of a body." Why, that is Dalton's 
meaning (leaving out the word abstrail, which is not in 
hatlBOny with the other clause), so that he includes both. 
Then it if added, " and consider the proportional number 
of abody aa an vlliiaatoornoexplaUied property belonging 
to it." 1 feel aaie that Dalton conaidered it both ultimate 
and enexplained, I do not nndentaad gnattst eowMm 
divisor system, except 10 » sense which Mtop va alao to 
Dalton's atom ; his^tem is, in fad, so wide that I do aotaee 
any fads that shut it out, but I have tried to see, and, in 
doing so, the subjeA beyond hais become a mystery. If, 
however. Dr. Wright really thinks that the use of the 
word atom confjses the student's mind, that certainly 
is a good reason for not using it, and better for a 
teacher than any facts which came from the beautiful 
researches of Joule, of Clausius, of Clerk-Maxwell, Sir 
William Thomson, and Graham. I think it better, however, 
before changing, for chemists to sec what these researches 
win produce ; to me they are developments of Dalton : but 
the subictt ill abstr.-iift is very diflicult. and it will be 
long before we all think alike, so I give only a few scraps 
of the thoughts of one who can see but a little way at 
best, being only an 

Atom. 



ON THE 

SBK8ITIVBNESS OF BROMIDS OP SILVER 
TO THE SO-CALLED CHEMICALLY INACTIVE 
COLOURS. 
Bjr Prof. HBRUANN VOGBL.' 

It is hoown that cettain ooloura-^itch aa red, yellow, and 
green— aA veiy alightfy,or not at all, upoaapbotographk 
film. This cirenmstanee not only puts a dimeuliy ia the 
w.-iy of the photographer of Colours (oil paintings, ftc.) but 
is also a stumbling block to the portrait photographer, who 
has to depi^^ not only coloured drapery, but yellowish 
complexions, blonde hair, and red checks. High lights 
which ,irc! tinijcd with ysllow appear dark in phutui;rapliy, 
and shadows when tinged with blue are reproduced lighter 



than they should be, the only way of subsequently mending 
matters being by means of retouching upon the negative. 

This abnormal sensitiveness for colours possessed by 
photographic plates is more conspicuous when the lines of 
the speArum are rendered by photography, when beyond 
the violet a vigorous adion is apparent, while in the 
visual spedrum — according to Schultz-SeUac — the action 
is not perceived farther than line E in green. Rcceot 
experiments with bromide of silver have« however, shown 
me that the aensitiveness of the body not only readies 
much further, bat that if certain aceelecatiag anbaianeea 
(or *' preservatives," as they ate aometim es called) an 
employed the aAion goea aa fiw as red— that is to say, 
reaches a point wbete hitherto it has been to photography 
as the darkest night. 

I recently received from England some Wortley dry 
collodio-bromide plates. These I exposed to the spcdrum, 
and found to my astonishnunt that they were more 
sensitive at the line E in grtr.i in light blue .it the 
line F. Here, therefore, I abi.ii[,i,J a result in regard to 
sensitiveness in opposition to experiences hitherto rccordcc!, 
the iilm being mote sensitive for colour supposed to have 
little chemical adiivity than for a vigorous chemical tint. 
It is true not all the Wortley plates gave this result, some 
of them giving it but faintly, and others not at all. .\t 
first I believed the same to be due to alkaline developtnent, 
and said as much, but found afterwards th.it an iron 
developer gave simihir results. This circumstance caused 
me to undertake a closer investigation of the sensitiveness 
of bromide of silver in connexion with the spedrum 
colours. 

My apparatus I prraaredwith the aid of a photOffrapbic 
camera fitted with a Steinbeil lena, and this waa direded 
against the prism of a speAroscope. The slit was o>a5 
millimetres wide. The sun's rays were thrown upon this 
with the aid of a Foncault hdiosut. which my friend 
Dr. Zenker placed at my disposal ; the spedrum image 
from D to G meaaoced 35 millinctrea. For com- 
parative eimeritnent I choae the time from 11 mo. te 
3 p.m., with a sky perfeAly free from ctoud— a thing 
rather difficult to obtain at tbii time of the year. The 
period of exposure lasted, aa a role, about ten minutes. 
After exposure, the plates were developed by means of 
sulphate of iron. At the ver>' first experiment I found that 
the sensitiveness of the bromide of silver stretched to a 
point much further than Dr. Schukz-ScUac has shown. 
This gentleman only obtained an a<ft;on of the ultra-violet 
near line I' in blue. In my experiments the sensitiveness 
in every case was shown to extend beyond line F, 
more or less far according to the tiaoaparency of the 

atmospheie. 

I employed the bromide of silver in two forms: that is 
to gay, in a moist state, with nitrate of silver solution 
attached to it, and, a<;ain, as dry plates, produced by 
washing off the silver solution and drj-in^. They asflcd 
differently. It was found that dry bromide of silver has 
a much greater .eensitivcness for colours than bromide of 
silver moistened with silver solution. The latter, on 
development with an ncid developer, showed sensitiveness 
to midway between D and E — near to the yellow, therefore ; 
while the dry film gave a sensitiveness for 2 miUimetiea 
beyond, into the orange. 

The nature of the impression on the two plates wasalao 
diAerent. In the wet bromide of silver an exceedingly 
vigorous a&ion waa observed between G and F (in indigo 
and Une). At F» however, it vanished rapidly, and onlya 
slight adioo was perceptible beyond E. The diy plate 
showed a macb weaker a^ioa ia the Una than the other, 
bnt (be inpieialon went off nore gradnally, and reached, 
aa already staled, aa far as D. 

Dry bromide of silver it tbereibre more aeoaitive for the 
less refrangible, and wet bromide of silver for the highly 
refr.iti i:ible, blue rays of the visible speArum. 

l or ordinary photographic plates, a solution of silver is 
a vigorous accelerator— that is to say, it !:i:r 1 es the 
;tensitiveness, because it combines with the lodioe or 
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bromine set free on exposure. When this a:tii n takes 1 
place principally in blue, it may be exf^la!!lL '. ;h,it the ' 
blue rays arc more vigorously absoitn d by iht- wei uI-.m 
than the others. 1 was aware-, last summer, when trxiitri- 
mentin;; v.ith iodide of Bilvcr, that a body only then 
enhances the scnsitivcnpss when it is not or.Iy capable of 
conib.ning chemically with frut; iculint-, but absorbs also 
the chemically active rays. For instance, dry pyrogallic 
acid, which combines with iodine, makes an excellent 
sensitiser, but in solution is of no avail, as it allows the 
chemical rays to go through unimpeded. Optical and 
chemical u&ion roust be combined in a body in order to 
be ao accelerator. 

Aa ab eady remarked, the sensitiveness of the dry bromide 
plate gradually diminishes from blue to red. Of the phe- 
nomenon which I observed in so marked a degree upon 
moKt of the Engliah bromide of silver plates — viz., a lack 
of sensitiveneta ftom violet to Uue, aiM an iacicase from 
blue to grccn^I obeecvti aolliteg wlmt woiUng with 
bromide of silver plates prapaied bjr m3<telf. The ex- 
planation jutt refemd to, of tM aAioo of ftttrateof sihrer 
aoltttioa upoa bromide of aOver. caused me to think that 
the EngUsn bromide of allver plates contained a body of 
some kind which absorbed the green in a higher degree 
than the blue. So far as is known a yellowish pigment is 
sometimes added for tiit accredited purpose of checking 
the cheinical blue rays, but it is possible that the body 
here emplo)fd docs not absorb the blue rays, but allow 
them to pass, only hindering ihcm in some decree. 

The W'oitlcy plates contain nitrate of uranium, gum, 
gallic acid, besides the yellow colouring matter. To 
ascertain v.heilier tliis coatin;; exerts any action, I 
washed one of the plates with alcohol and water, and 
obtained in that way a plate wliich did not show any 
increased sensitiveness in the green. I next essayed to 
impregnate bromide of silver witli a subst.Tnce especially 
capable of absorbing the yellow rays, and which combines 
with free bromine and iodine, in the hope by this means of 
improving the sensitiveness of the plate for yellow rays. I 
chose curalline for the purpose which Professor Liebermann 
kindly placed at niy disposal. A very dilute solution 
examined under the spudroscope gives an absorption-band 
between D and £, and stronger solutions canae the band 
to be increased bqrond D; on the other band, Una near 
F is allowed to pass to an appreciable extent. 

I dissolved the coralline in alcohol, and added to it 
■one of my brcmised Collodion, so that it became 
ooloared of a viguruus red. With this collodion tosae 
bromide of silver diy plates wers piepavsd, whkh wwt 
tinted of a reddish colonr, and these, anbmiited to the | 
aAion of the speArum, confirmed my pre%'iou8 specula- 
tioRS ; the plates showed themselvt to be sensitive in the 
indigo portion of the s^pedtrum, and the sensitiveness 
diminished towards light blui% became weak at F, then 
increased, and appeared in yellow as vigorous almost as 
in indigo. I had therefore discovered a method of 
producing bromide of silver plates which could be aited 
upon quite as vigorously by a colour held to be bereft of 
aAive chemical aftion — a?, f:>r instance, yellow— as by a 
colour ?ucli as indigo, which hitherto had been considered 
to exert the greatest tliemical ac'lion. 

After these experiments, I was led to hope than any 
other body capable of combining with bromine, and 
which would absorb red vigorously, would also heighten 
the sensitiveness of bromide of silver for the red rays. 
Such a substance I found among the gfeen aniline colours. 
These absorbed vigorously the red rays midway between 
D and C ; the absorption stretched with greater con- 
centration farther towards D,— yellow, green, and blue, 
passing through almost inta^. A collodion tinted with 
this aniline green was found, indeed, to be sensitive into 
tbs red. The sensitiveness diminished from indigo to 
yellow, and then increased, and, on that spot where the 
absorption-hand had been remariied, there the film was 
moat aeuitive to fed. 
From these eiperiaieiitt «• «qr cooctttde, I think, with 
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tfllcr.nblc accuracy, th.tt it is possible to render bromide 
of silver sensitive to any desired colour, improving its 
senrit;venesr. for certain colours. It is only necessary to 
add to the bruiaideof silver a suitable body which absorbs 
one chosen colour, but not the others. Perhaps we shall 
get so far as to photograph the ultra-red speiftrum. just as 
we have depiAed in the camera the ultra-violet. The till- 
now supposed photographic inai:ti\ ity of certain colours, 
which IS so often a stumbling-LI jck, would then be 
obviated. In how far the results are of pradical im- 
portance the following experiment will show: — A blue 
band upon a yellow ground was photographed. With an 
ordinary iodide of silver collodion pTate, I obtained a 
white band npon a black pound. With a bromide of 
silver coralline plate, apon which blue and yellow aAed 
with equal power, nothing could be obtained, I foresaw, 
and for this reason, I put in front of the lens a yellow 
glass plate, which absorbed the blue light, and allowed the 
yellow rays to pass throng unheeded ; and then I was 
enabled to obtain, after a sniBcicatly longeiqpoiiifek « d«ik 
band vpm a light gronnd. 

The matter is, however, not simply a technical one, bat 
also of interest from a Bcientlic pinnt of view. Until 
now we believed that the haloid salts of silver cottld only 
be chemically altered by rays which they absorb In to a 
notable degree, and tlie value of "accelerators" or 
" preservatives was scarcely credited (Schultz-Scllac). 

My experiments teach that in the sensitiveness of 
photographic plates it is not only the optical absorption 
power of the sensitive silver salts, but also the optical 
absorption power of substances mixed with them, that 
exercises an important inflnence in the matter.— Tlkf 
Photographic News. 



ON THE ENEROIB8 OP THE IMPONDERABLES. 

WITH ESPECIAL REFERENCE TO THK 

MEASUREMENT AND UTILISATION OI- THEM.' 

By the Kcv. ARTHUR RIGG. U JU 
(CdoliBBed finm page 3U>. 

Lecture Vll. 

On the Energy of Heat, sstlA eeiecuU reference t» the 
MeasHrtment and UlinsafioH of it. 

Tiu. energy of heat has, in one form or other, attr.Ailed 
more notice than that of any of the uther imponderables 
with whicli this course of Cantor Lectures has to deal. 
Various explanations of the cause of heat being possessed 
of energy have been given, but it was not until the 
closing years of tlie last century that views on this ques- 
tion were first enunciated, which have since borne such 
good fruit. Count Kumford, in lygS, by an experiment 
in the boring of cannon in the arsenal at Munich, and 
Sir Humphrey Davy, in 1799, by the liquefadion of two 
pieces of ice by the friAion of each on the other, laid the 
foundation of that explanation which has been so suc- 
cessfullv generallaedi and winch even now is hopefally 
pursued. 

The first question that presents itself to us is. " What 
is heat ?" And in order to present the modes soggested 
for measuring it which are diagramically expressea on the 
wall, it will be needful to make some preliminaiy State- 
ments. In the general uUe of energies the sonices of 
heat are represented as the svn and fuel. That term ftoel 
might with very good reason have been omitted, for the 
one source of heat is the svn { Atel is n seooadaiy soQice. 
having its primary in the Bon. Heat obtained tern the 
sun and the circumstances under wtudt it is obtained 
are foreign to the'subjea of this leAure. Heat obulned 
from fuel, and also from the sun, is kinetic, or capable 
of producing motion when it is radiant, or passing 
from place to place; and it is potential, or stcned np, 

• Tht CaaMr Lsftmssi dsiiveicd befntt the Seciety ef Arts. 
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when it IS absorbed. Now it was absorbed in those 
primeval time<i when there was an immense inass of 
vegetation on the face of tlf "l if c ; that vegetation 
absorbed the heat. In ilu !■ |mi:i; '..>1 forests it has 
bten preserved, and in sucli luei a.i cuai it is ie>(utcii 
In beinj; so restored or ti-turncd, that is given back ti< 
the earth which was absorbed perliap^ before the creation 
of man. These buried foresu arc now a-glow with light, 
and beat, and vigour —unmistakable types of resurrec- 
tion from a f;rave. Let us turn to that received front 
the sun, and relier to the diagram of the speclram 
which many of yon aaw latt week, and consider how 
that diagram aids in illaatrating the qucatioo of heal. 
On Monday la«t an eadenvour wa« mad* to explain how 
it waa related to the phenomena and eneigiee of Ughl, 
and incidentally to tbe phenoraenn nod ciwq{iet of 
chemical affinity. One portion is related to the energy 
of light, properly so-callud ; another portion is related to 
the energy of afTmity, pioptrly Ko-callcd ; and tn thi^ 
portion, which is perfectly obscure, and which escaped 
notice until recent years.^in this which is invisible to 
the human eye, although it may be visible to the eyes of 
other anini.Tls lies that which wc call solar heat. You 
obscrx'e lli.tt to the spectators' left-hand of the portion 
in.ukcd with the Uiii.il prismatic coKnir^ ll;- ro is n ^ha^ii- 
t)f led cxtL'nJcd to a lLTi<;lh equal at least to that matl.L-J 
witli such dcc;iK'd coIdiii It is not f.ir frtini the 
Irutii to say that hi this lies all the heat from winch we 
obtain our stock of motion. It may be desirable to ex- 
plain how we know that the ln-at firs thtrrp, and why 
the diagraiT) is tlu'ie drawn, .mil txtcinling tn such a dis- 
tance from tlic v:'-.blc po:ti(in of the si ettrutn, nn'? 1?int 
in buth portion lies the ^ic;itest amount of heat. It is 
done in this way W'l: n l;tt>c instrvnncnt called a 
line thermopile, composeJ of a number <;f strips of metal 
laid edge to edge, and soldered at the alternate ends. 
The two metals are usually antimony and bismuth. Tbe 
pile it in the form of a straight line, because it is to be 
naed fivr determining tbe heat at a particular portion or 
line nerOK the spedrum. 

TbenQ0mct6rs for heat purposes ai.iy be said to be 
useless, and, perhaps, before going furihcr, it may be wxll 
to state why they arc so. A thermometer is an instrunr.ent 
which, by tne expansion of a fluid, at air, or a liquid, as 
nlcohol, meicuiy, Ac., or by any other meant, telle m (he 
difliereBoe in temperature between two bodiea. If a 
thermometer he placed in water, it would tell lit how 
much the temperature of the water is above the frees- 
ing-poini, or how much below the boiling-pofnt. But 
freezing' and boiling-points are neither of them standard 
points. There is heat far below the freezing-point, and 
there it heat still higher than tlic bo lirif; point ; and 
indeed there is no approachabU' zero from which to 
ccinmencc the Rr.i;liiations of .i tliuimonietcr. We w;ii;t, 
loo, another tli:nf:, not rel.iti\e ht.it but absnlate heat. 
Another means for obt.-iinin^; rccotiis of hual l- by the 
use of the thermopile .mul a galv.-irniinL-tcf. '1 ii»s gal- 
vanometer is conne;\cil w;th the tlnrir.opile, and the 
speck upon the screen is th.>t tu uh.ch we have to look. 
If two short thin wires, one silver .n il tlu- o.tlu-r coppt r, 
be taken, one wire attached to one end of tlint round liic 
galvonometer, .inj the othir to the othu: in ', questions 
in relation to heat, and eicantal phenomena in connec- 
tion with it, :i:ay be made clea.-. If the free ends of the 
■Oliver .ind topper wire be placed in contaft and held 
between .1 finger and thumb, or placed near a lamp- 
flame, the speck immediately move», and travels over 
a large space. No thermometer is so delicate or sensi- 
tive to heat as this combination of instruments. The 
heat which in a thermometer would he employed in 
expanding the liquid is in this case converted into an 
eleArical carrest which affe6s the galvanometer. Heat 
in the one case It measured by the expansion of a liquid, 
in the other by being converted into eledricity, and tbe 
eleArici^ is measured, aa explained in a previous leAure, 
by the gahradometer. The speck it now steady, but on 



taking hold of the junction of the v. ins ti e fpccl, move* 
in consequence of the simple tou.I; of a tinker. I: -.he 
jundion be once waved near the fl.ime of a lamp, the 
spi-v k moves direAIy — evidently there is a real and mea- 
Mil jble energy in the heat which has passed. It should 
be remembered that ihii >;alvanometer requires quantity 
of ele^itctty, and not what is called intensity. That 
motion, therefore, by being properly measured, enables 
us to get, iofcrentially, at the quantity of hc.u. The 
measurement of h?at by differences of temperature it 
called " thermometry." The measuring of an absolute 
quantity of heat is called " calorimctry." 

These metals thus indicating beat by the conversion 
of it into dcAricity are applied here to n line, and if 
this apparatus it placed in front of a teal spedrum, of 
which tnat on the wall is a piAorial di^am, and moved 
gradoally at. n<] by meant of « fine-threaded screw, the 
line therniopiU- pastes into successive portiuitt of the 
speArum, and according to the amount of heat in each 
portion, BO the galvanometer deviates. If, therefore, the 
K-ilvanometer at one portion is sent further aside than at 
•nnother, we know it is owing to a larger quantity of heat 
being convirtc l into cluiricity. Such an arranf;' nn rt 
wa« carried out, .inii tbe largest amount of heat was ft ui; J 
to be wliL-;e tluit hi^;h ir.;;-.inMin is marked on the ilravMU:;. 
liusniuth njust .\t piestni siifTice (or shouiiifj Jiow s« 
determine and measure the qu.in tity uf lieat. 

Now let the consideration W- bow this heat is converted 
into motion. Motion, v. e -.iir w, proJutcs heat, but here 
the convcise question is presi ntcd - belt pn i<! icin?; 
motion. If we can show tb.it be.it produo - ri.jt:on, an J 
if we know thst motion produces heat, tl r.-e tv o are 
mutuilly inti l..inj;iaMc. That no motion tan t.iKe place 
without tlu- t!evi iopment or absorption of heat may be made 
manifest by an experiment. Here is a thermopile, rather 
more delicne tlian the one hitherto used. Here is an air- 
pump, conisected with whiuh ate two copper vcssett sepsia> 
bleby a tap. If, now, the air be exhausted from one of these 
veseels, the one nearest to tbe air-pump, it then becomes 
empty, and if the thermopile be caused to touch the other 
< vessel, or to touch this one, which it empty, and the 
speck of the galvanometer is stationary; then, when tbe 
tap that separates the two is opened, air rushes from one 
into the other, and the ^Ivanometcr speck indicates a 
change in the heat retationships of the (wo vessels. 
These chani^Bg bent relationships result whenever action 
lakes place. If a thermopile having a arger surface, 
intended for the purpose of iovettigating very ddicale 
changes of temperature, be attached to a condenser which 
serves to increase the surface and so to magnify the result, 
it would be found that by merely touching one portion 
the speck of the galvanometer mo\es. Now, if a fan be 
caused to act in front of and upon the thermopile, the 
impressiin would be iliat we should withdraw l-.e.it. The 
withdrawal of heat may be produced hy the blait of air, 
but this air Btrking on the thermopile causes the spot of 
the galvanometer^ to move in the direction indicating an 
increase of heat. The question is, whence comes that 
increase of heat ? The an&wer is. that heat come? from 
my aim, and is produced by muStuIar energy bein;; con- 
verted into n-.echanical power, wl;lch is tlicn iransro:mt:3 
to bik'at, w hit h is changed into elcHiiiity. In tins cate 
the energy passes direct frc ni my arm through the fan, 
and propels a current of aii .ii;r,mst the tlic! laopile. If. 
however, the draught of air upon the thermopile, instead 
of being direct from my hand had been treated in this 
way, — if a close vessel had been titkcn, and by means of 
a condensing tyringe, air had been forced into it, and 
allowed to remain for a few minutes, and then jetted 
against' the thermopile in the tame way as the air from 
the fan wc should find, after the firtt impacft of air, that 
col ! anil iiot heat' had been produced. Therefore theone 
blast blows hot, and the other blast blows cold. Thuv, 
^sop's fable of the man and the satyr appears to be 
realised. Much confusion has arisen from tbe use of the 
word cold, as though It wet someibing distioM froia beat. 
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'* CoM" is only a condensatim of the pbrate "decremie 
»f he«C.'* Conflictiiig viciwt would MmetimM be bar- 
moni«ed were this word diniMdiaBd tbewon) **hest" 
employed with ^.proper prefix. 

Then isa very' good reaaon to be given for theae tesuhs. 
The cue of a blast producing decrease of heat may be 
illustrated thus In this iron bottle there is some con- 
densed carbonic atiJ gas, which is under a pressure of about 
700 lbs. on the square-inch. Nu'.v. it nii^hi be expected 
that as the blast from the far. [iroduLcJ heat, so the blast 
from this bottk- oT ron;U n •i-i; f;as \vuii!;l .tIso. .\ jet of 
this condcii!,^ J is :io\v diiLCitd to the ihtuiioj. ile ; the 
refiirctcd li<^hl. of thi; (;.iK ancsmi tc' hy its motion indicates 
thM the cuirrent h.is produced cold. It certainly appears 
remarkable that in the case of one bl.isl hc.it is mani- 
fested, and in the other cold is produced. The explanation 
is this . — In neither case can the air be put into n.otion, 
except by the expenditure of he.it. In tlie case of a fan 
the heat is at once expended in cTusin;; a blast of air, but 
in the other case the heat is expended in the previous adt 
of condensation. When this condensing syrinse has been 
uaed for two or thiee strokes, the cylinder of tlie syr;r >:;c 
baa beeome hot. The process of heat radiation is c. ti 
liouout. As aooB as that bottle was filled, the heat 
accamalated in the work of condensation began to radiate. 
In other words, the muscular energy, which condensed 
the gas into the bottle, was ditsipatM inthe form of heat. 
The contents of the bottle require an expenditnre of that 
which may be represented by as much beat to get ont of 
the bottle as they required to pot them io ; tbetcfere tMa 
heat most be drawn from aome soarcc or other, and the 
lirat mpptiea are drawn from the contents of that which 
waa in the bottle. The paradoxical and apparently con- 
tradictory phenomena are, however, reconcilable in a most 
instructive manner. In the case of the fan the blast 
carries tl.e muscular energy converted into heat direct to 
the tluTmopilc. In the casc of the bottle this heat has 
been dissipated h\ r.id:ation. 

Let UK now consnler rjnd describe how Mr. Jouie ob- 
tained tliat winch h.is become tlxe b-isis <)f (j-jr calculations, 
and the arithmetical measurement of heat, nr.mely, 772 
foot-pounds as the mechanical equivalent cf the amount 
of heat required to raise i lb. of water through i" F., or 
1390 foot-pounda tat raising the came quantity of water 

through 1° C. 

His experiments extended over aboi:t seven years, and 
the first apparatus used was the one shown in this dia- 
gram. There is a small vertical shaft capable of being 
rapidly turned by a handle : across or through the shaft is 
a short glass tul>e, in which were introduced a number of 
bars of wrought-iroo. These were covered with oiled 
paper, so separating them l! a: c.ally one from the other. 
The bundle was wrapped round w ith copper wire, and 
then inserted into the gi.isstube, which was closed alone 
end with a cork, and capable of being closed at the other. 
That ^asa tube was coated with tin-foil, so that in faA the 
tuba waa veiy lilce what ia called a Leyden jar. It had 
an elcArical coating inside and ont^ the only peenliarity 
" being that a alit was.cnt along the coating on the outside 
of the vessel to prevent eleArieal iodnctioa. The tin-foil 
waa then covered by atript of wood parallel to the tube, 
and bonnd all over with silk. The ends were coilced, and 
also covered with oiled silk, so as to close it thoroughly. 
Trom the inside of the tube two wires passed down and 
dipped into two mercury cu]is, which were connected 
with a galvanometer, so that currents of cleAricity, if any 
were produced in the interior inet;>! b.irs, would be mani- 
fested by the galvanometer. On each side of this short 
gla'^5 tube were fixed two arms of wronght-iron, bent in the 
form of a horse shoe, and !a» nearly in contad wiiii the 
end'; of the glass as possible. TIks wrou<;!jt iron horsc- 
s-lme had a coil of copper wire round it. and by the ti5nal 
means it could be converted into an elei;tro-mat;ri t. ;\ 
certain weight of water was put into the sluu t t^l.iss t'.ibe 
aloig with the bars, and having rotated ll.e in^-.iunient 
for a quarter of an hour, the temperature of the water 



when examined was ibund to be hotter than before. The 
pivanometer being observed it waa known what clcAricity 
bad paseed, and this, combined with the change that had 
taken place ia the temperature of the water after fif- 
teen minutes rotation of the shaft, at the rate of six 
hundred rotations per minute, sufficed for determining 
the amount of electricity converted irto !u,it. Thus 
approximate data were obtained on \v.h:Lli t > k und 
other cxperiiuent';. Such' cvptrmicnts were made and 
re-i:)aJc, tluv fai.ed, and were again renewed ; and to 
note how Mi. Joule overcame one difficulty after 
another, until he succeeded, furnishes a beautiful example 
of perseveratice. Suiiietimes where he expected to And 
a substance bad gained he.at, be found, on the contraiy, 
it had lost. Such anomalieSi howeveTi were afterwarda 
completely accounted for. 

Research in science claims tlic exercise of much in- 
genuity under uoexpeAed and baftling conditions. The 
perplexity just described became an element in success. 
Mr. Jonle availed himself of the process of " interpo- 
lation," and so adopted what proved of great assist- 
ance in future experiments. What has been described 
was the earlier of many processes. Next, he found it 
needful to measure the energy exerted upon the handles, 
because if in this ve^bcl a quantity of heat had been 
generated which produced an observed increase of tern* 
peraiure in tbe water, it was desirable to know what 
waa the value of the mechanical energyjwhicb bad caused 
that beat to be ao generated. If motion be given by tbe 
band only, there is no means of measurins that value. 
The eailier objed waa to tee if beat coold be obtained ; 
then the ccxt objeA was to measure the heat obtained, 
and also to measuie the mechanical energy by which it 
had been obtained. The apparatus now assumed this 
form. He gave up the electrical process, and began to 
lake a vessel, similar to the cnc ;.hown in this dia^iani, 
which had brass plates in it, and biass bars fixed to the 
in'^iile of tile vei -el, aitd running across, so that p,<d.lles 
colli J rotate belwten the bsrs. The vessel wns iiUed 
With w.iler, and therefL>ie. '.vlien tlie p:idd!e> mt .1 led, tlie 
fixed bats Stopped the wliul ui the water, and heat was 
developed. The sea, as those who are accustomed to 
bathe know very well, is warmer on a windy day than on 
a calm il.iv, simi'ly because the m.otion of the water 
caused by the wind is converted into that motion of the 
molecules of the water which we call heat. So in tlie ex- 
periments with this apparatus, the motion of the w.nier in 
the vessel is converted into the motion called heat. Of 
course all possible means were adopted to prevent heat 
passing by radiation from the exterior o( the vessel. 
Hence the vessel was enclosed in another, and that again 
in another. The contrivances for ascertaining a measure 
of the mechanical effort made to keep the paddles rotating 
at a uniform rate were very simple. 

The little veitical shaft on which the paddles were 
fixed waa prolonged upwards, being divided across aitd 
re-conneAed in line by a piece cf !vulcanite, which, in 
common phraseology, wouU be CMled a non-conduftor 
of heat. Wound round the upper part of this shaft were 
two cofda, the enda of which pasaed over two pulleys on 
opposite aides. To these eorda were fixed weights, by 
the descent of which motion could be given to tbe inddlcs. 
The cords were two in number, and on oppoaite aidca, in 
order to obviate as far as possible the beating eflieft of 
rubbing friAion on the shaft journals. With this ap- 
paratuB, and others construAed upon similar principles, 
a series of < xpi-rin.er t^ cnaWcd htm to arrive at certain 

definite coik1u5:ui)s. 

In a research of this kind, made w ith .-pparatus con- 
liivcJ as new thoughts and new experiments f-ui^^^ested, 
it was not to be expected that the tabulated tesults 
should speak wuii one consenting voice. Tiiey dul, 
1 owever, seem to proclaim this — that the mechanical 
iquivalcnt of heat competent to give an increase of 
iiniperature of f I'ahrcnhrit to i 11). of w.itrr, was 
between 500 and 800 foot pounds. Deleting and 
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elimiaating tluiie element* whicb teemed to aSeft the 
eioeiif»cy ol tlie wult, h» waa eoibled at iaat to come 
to ihn conclosioa, that 77a lbs. was the exaA number 
which was the mechanical measnre, or, as it is commonly 
caUed» the mechanical equivalent of heat. That means 
this^he loond how much a known quantity of water 
was niied in temperature by a recorded mechanical exer- 
tion, and be deduced the measure of that exertion needful 
to raise i lb of water 1 on Tabrenheii's thermometer. 
Thus he found that t;ir.t luat, applied to raise weights, 
wouIJ lifi 77-' lbs. through one fool ; lii.Tt is, if you hriJ 
772 lbs. wi-i^lus I'.crc, .inil lifttil theni n foot liifjli, itu oulil 
be ttiL' same tiun;^ t\.ii.tly .'is .ipplying tho ^amc furce to | 
I lb. of water, and r;u>iii;^ tile teiiipein'iiie I I'ahfenlu'it. 

There is a table written out matb.ctiiatically, by means ' 
of wliich tlie 772 lbs. ate deduced. Mr. Joule having made 
these experiments, others followed, and we have a table 
showing the nie.ins used, air, fridion, steam, OanicH's 
battery, eldflio-niaj^iietisiii, Ac. : also the names of the 
experimentalistji, and the mechanical equivalent of heat, 
as determined by them. Although the re.^vilts difler from 
Mr. Joule's 77:: lbs., yet his tigures are now generally 
adopted. 

The Utle of this leAare includes the words measure- 
ment and ttUlisation. The utilisation of heat is so 
important n eomawidal at well as scientific question, 
that there ut one or two matters bearing upon it which 

may be worth pfesent attention and much future thought 
IJnmd all. That we do not obtain in a steam-engine more 
than a quarter of the heat we expend in the inrnace is 
DOW genctally recognised. Thefe It n taUt here, based 
upon Mr. Joule's calcnlationa, which |ives the number of 
bortt'power— a technical term, meaning 33.000 units of 
work, which could be obtalotd bjr utilising the heat 
required for passing nine pounds of ice through its physical 
and chemical changes. If we have 9 lbs. weight of ice, 
and attempt to melt and convert them into liquid, a 
certain an;ount <]f heat is absorbed or rendered " latent," 
as it is calleil. At any rate there is a quantity of heal 
tliat docs nrit slunv itself upon the thermon-.etcr. 'I'heii, 
after It IS I onverted to w.Hcr, if wc gradually raise the 
te.Tptrat.iic to 212°, there is anoth.^r lari^c quantity of" 
heat ren.ieri d '* latent '" in th.e conversion of this \valt;r 
uuo vapour, ,nd it we then convert that vapour which 
conies from the water into its element.il psse?, viz., 
oxygen and hydrogen, .mother large quantity of heat is 
absorbed or rendered " Satent." Now take that process 
backwards ; assume wc can tr^ke tli-s rj lbs. of oxygen and 
hydrogen and re-convert them back again into ice, and 
that it was in our power to use the heat which had been 
given off, then we get the quantity shown in the table. 
If we burn a quantity of hydrogen in oxygen it is con- 
verted into water ; if one part of hydrogen and eight parts 
of oxygen are combined by an cleAric spark or other 
means, and converted into water at 212*, a number of 
units of heat equal to 145 1 hor&<:-power are obtained. 
If, then we pass it Btill further into the form of water at 
3a* we should obtain 38 horse-power mote ; and if we 
then pass it from the form of water into the form of Ice, 
we should obtain 30 horse>power. Therefore, if In ob> 
Mining 9 lbs. of ice from its primeval elements, vis,, 1 lb. 
oThydrogen and 8 Ibe. of oxygen, we conM utilise as a 
mechanical agant all the heat sot frt^ then from the data 
given w« tee that there would be obtained 15 19 horse- 
power of work. But we cannot obtain this. What be- 
comes of the heat, where it goes, and why we cannot 
oootrive to utilise it, are inquiries which yet per;de\ 
scientific students. Various surmises h.ive been made, 
but none of them have been accepie 1, except as the v.>;;ut: 
guesses of an unsolved riddle, the best of which aie 
taken, thr ush there lemsins a Inking feeling that none 

of them rue ii^;'.t. 

There is ar.oihcr table bearing on this question, viz., 
ihe advant age of using steam at a higher pressure than 
V hat IS called low pressure steam. If we take water at 
ijt't titat is just above the temperature of ice, and tiiat 



be warmed until it attains the temperature 3t$*, It would 
occupy a bulk 1669 times as large as it was in the form 
of water. There is a relation between the presturec and 
temperatures which must be maintaiiwdt in order to 
preserve the whole of the water in the form of ttetm. 
Tbeae rdationt ri« expressed in the fiiat two oolumns 
in the following table. The thud colunn expraaoct 
the resulting volume of tteam.- The fouith edunm 
is the produa of tbt pressure and the volume, and, 
therefore, represents the mechanical value of our unit 
of water. How much and at what rate this value or 
power increases with an increase of heat, and a corre- 
spondent increase of pressure, may be known by con- 
sidering^ tl^c figures in this fourth column. These figures 
represent the advantage of using steam at high ptetsuns, 
and, therefore, high temperatures : 

Steam from Watbr. 

Pre., urc. Temperatures. VqIqHMS. **«^^'^»^ 

lb*. Peg. F. 

15 213 1669 25,035 

25 240 1042 26.050 

35 260 765 26.775 

45 27s 60S 27.360 

55 288 506 27,830 

65 299 434 28,210 

75 308 381 28.575 

85 317 340 2S,900 

95 3*i i°7 29.165 



Tho rtiton why we cannot wmk tteam «t tome of 
these very high tempentures is this, that whtB «« taper- 
heat it, we thereby prevent any of it being converted mto 
vapour, and if it is not so converted into vapour iwe have 
no means of lubricating the faces of oar slide valves, and 
the consequence is, the metals being heated, they soften, 
then scratch and tear each other's faces, and the engine 
i."* soon destroyed . .\ jm as wc can get slide-valves 
made of some lu.iUf.al wiiich will hear this higher 
ternperatuie wiliiout abrasion or scratching, then, pro- 
bably, we shall be able to work s-jperheated steam ceo- 
noQUcally. 

(To be cootmucd). 



PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY, 

Thursday, December 18, 1873. 

Dr. Odlino, f .K.S., President, in the Chair. 

The names of the visitors having been announced, and 
the minutes of the preceding meeting read and confirmed, 
Mr. Robert Williamson was formally admitted a Fellow 
of the Society. 

The names read for the first time «irere thoae of Mcttlt. 
Howard Barrett, Thomas PemheftOlk Wiltihife, Oeotge 
Whewell, and John Young. 

For th« third time— Mcatra. Edward H. Dnvles, Sydney 
Trivick, John Smyth, M.A., Edmund Ridiard Southky, 
Edward Daniel Stone, John Siatberlaad, Carl Sebdrlcmnicr, 
F.R.S., and John (dement Souter,whowefe then hallottod 
for and duly eleded. * 

The President said the Fellows would doubtless 
remember a paper read before the Society, " On the Di- 
'.i\idcs of Calcium and Strontium," i y Sir j. Conrov ; lie 
had fetined .1 letter frum I>r. L. Sk.juue, of Mos..)w. in 
which he pmuted out that, as early as lS66, lie iiad 
pubhshed a de'^cKi'iioii of th> se compounds in ihe BuiUttn 
lit- la Hlh.cu- linfei.tUc titi SatiiriJlislis ite Moscvu. and 
which ha> .ilso apju ared in the Her. d. Dtutich. Cfirm. Gts., 
vi., 1 1 7.'. L)r. Odliiig had ako received another reclama- 
tion, from Mr. Ilortley, with rcspedl to Mr. DooJua's pre- 



Digitized by Gopgle 



Chcuicai. Nsws, ) 
Deb it, i(73> I 



Tetrankketous Phosphides. 



3«3 



CMS for (letcrniininf; the .irnount of nitratus in water, ' 
recently communicated to the Society, but he employs 
pyro[;aUic acid (CHEMICAL News, vol, 28, p. 254) instead 
( '{ plienol, and only as a qualitative let, not a« a quan- 
titative nitthod. 

The first pAper, '• On the Frifarution of Standard Trial- 
Plates to /V i'^iti in Verifying the Comtoution of the 
Coinnge" was read by the ruithor, Mr. \V. CHANPt.RR j 
Roberts, Chc^:i^l to the Roy:>I M:nt. After skctcUiii;: 
the history of the composition of the alloy employed for 
the English gold and silver coins, the author gave a table 
of the composition of the five gold and silver trial-plates 
since i66u, showing that they sometimes varied consider- 
ably from the standard of qi6'66 for gold and 025*0 for 
silver. The alloy in the last gold trial-plate, that of 1829, 
COntitted of equal parts of copper and silver, but since 
1837 the coin Itself has been atloyed with copper alone. 
The new trial-plate has been prepared by melung together 
pure gold and cooper, the purit}^ of which was guaranteed 
By ita high eleonc coMuAivity; of course, repeated 
oeltiD^ wm nccenaty before the proporttoai of the 
neiala bad beea con«^ adjnated. Asaajn of piecea 
taken from variout parts of the plate showed that it waa 
bomogeneotis. Much difficulty, however, vraa experienced 
in preparing the silver trial-plate, owing to the tendency 
which the alloy, when cast into bars, has to be richer in 
silver in the interior than on the exterior, as shown by the 
experiments of T.evol. In crdtr to overcome t : , :t was 
necessary to resort to an artifice — casting the u.ct„i .n the 
form of a hollow cylinder, \v!i:ch w.ts then cut open and 
rolled ; this did not succeed, the upper and lower portions 
of the casting possessing; different compositions. 100002s. 
of standard silver were therefore cast into a plate 
30 centims. long, 25 wide, and 5 thitk, the surface to the 
depth of 4 m.m. being subsequently planed o(f. This was 
then rolled out, and ptirtions oi metal removed from all 
parts of the sheet for assay. By this means it was found - 
that a comparatively small portion along one edge of the 
plate was homogeneous and to have the required com- 
position ; the rest of the sheet was removed, and this 
portion is reserved aa the standard trial-plate. Owing to 
the impossibility of obtaining plates of alloys which snail 
be absolutely homogeneoas, the author suggested to the 
Lords of the Tre.nsury to stipplement the standard plates 
by plates of perfe^ly pnre gold and silver. The gold plate 
waa precipitated fronn more than 100 gallons of solution 
of auric chloride by means of oxalic acid, and the silver 
plate was prepared by Stas's prooesa of Kdacing an am- 
moniacal solation of arsentic nitiatn by ammoniacal 
CBprooasalphite. [Thetrial-platea were exhiUted, as also 
a magnificent specimen of ciystallised gold.] 

The President having thanked the author for his com- 
n" : nil lion, Mr, H. W. Field said his own observations 
quite agreed with those of Mr. Roberts. In 1852, under Sir 
John Her c'ltl, the use of fine gold as a comparison fur 
the atandiiitl was introduced; for this purpose pure gold 
u-as obtained, and from that time the coin had been made 
according to the standard of gi6 66, and not according to 
the trial-plate of 1829, which was only 9I5"5. He had 
compared some of the earlier coins with the plates, and 
had found a great variation from the standard. 

Mr. KiDSOALK said he had in his custody some of the 
earliest trial plates, including that of 1447, in Edward IV. 's 
reign, of 99*48 ; on 16, 16G0. tlus was changed for the 
new standard trial>platt of 91^^ He bad not examined 
ail the trial-plates. 

Mr. H. J. Chaney, of the Standards Department, said 
they were greatly indebted to Mr. Roberts for the care he 
baa taken in preparing the new trial-plates, and desired to 
thank him on behalf of the Warden of the Standards. 

Dr. Boycott remarked that the gold alloyed with silver 
and copper was harder and wore much better than that 
alloyed with copper alone. He could confirm Mr. Roberts's 
nmailia on the irregularity ia conunaition of aalver bara ; 
in McxiMO dollan. the ban tut wbieb were cast Itist the 
of tb« coiDitbtccattvef tb«««iiiT«rted conMidcnUy 



from the edges corn-sponJing to the edge of the har ; in 
crown [iiecf!-, too, tlie ceutte usually contained more siher 
than the edges. 

Mr. Makins W.1S surprised to find that Mr. Roberts had 
such diflkul-.y In obtaining silver bars of uniform composi- 
tion. Level's expefjinenis were made on small quantities 
cast in iron moulds. The speaker had found that bars 
cast in very hot sund and slowly cooled were very uniform 
in composition thu u.^hout, anil those cast in iea*hot iron 
moulds were almost as good. 

Mr. RoiiERTS replied that he l:.id tried casting at all 
temperatures ; h<; had surrounded the moulds with ice, and 
he had used them red-hot, but he had not been so fortunate 
as Dr. Boycott, for he had never succeeded in obtaining 
homogeneous bars by this means. 

Mr. CiiANEV observed that the Warden of the Standards 
had been in communication with both Stasand Peligoton 
the subjeA, and they admitted that it was impossible to 
produce bars of these alloys which were perfeoly homo* 
gcneous. 

,\ communication, entitled •' R: iearchct on the Action of 
the Couple an Organic Bodies" il'att IV., "On Joil.J^ 17 
Allyl"), by J. H. Gladsto.ne, Ph.D., 1 .R.S.,and A. Tkh ! . 
F.C.S., was read by the furnier. 1 he adion of the dry 
couple on allyl ioiliilc at mo ga\e rise to diallyl and a 
non-vol.'.tile resin, >i[C-;H.,), apparently isomeric with 
altylen ; no gas was evolved, neither was any organic aioc 
compound pcoduced, the piincipal leaAioa being— 

aCsH,1+Za«ZnI«4- {c^jjj 

The produdlion of the polymeride of .lUylen the authors 
attribute to the zinc oxide unavoidably present in the 
couple. Unwilling to relinquish the hope of obtaining 
zinc allyl, they tried the adlion of the couple on the iodide 
in tfao prMence of ether, but the result was substantially 
the same, no zinc allyl appearing to be produced. The 
aAion of the iodide on the couple moistened with water 
proceeds rapidly, giving rise to propylen, the reaAion being 
CjHjI-t-HiO-f Zn = ZnIHO+C3H6. The couple aAs so 
violently on allyl iodide in presence of absolute alcohol 
that the experiment was modified by snbstiloting Cgr it 
granulated sine, and even then the Si&ion becones un- 
manageable unless tbe apparatus is kept cool. Alcohol of 
Sp. gf, 0*805 aifta more alowly, owing to the retarding 
influence of the water. The gas evolved is pure propylen, 
and the reaAion thus affords an easy method for preparing 
that hydrocarbon ; for this purpose, some granulated zinc 
and absolute alcohol are placed in a flask furnished with 
a delivery-tube and thi&tle-funnel, allyl iodide being 
padnaily added aa the gaa is required— 

C3H5I -t dUeO + Zn = Zn j {^^"'^-f C3H6. 

Dr. Odumo, while thanking the, authora for their Inte- 
resting communication, enquired whether the afiiou of the 
coopio continued «S long as any sine remained. 

Dr. Olasitoxb teplted that it did. although the aftlon 
became slower as the amount of zinc diminished. 

Dr. Wrioht said he felt some interest in the faA that 
the allylcn was polymerised at the instant of its formation, 
and not given off as such ; a similar reaction took place in 
the decomposition of sulphovinic acid, where polytnerides 
of ethylen of high boiling point were simultaneously pro- 
duced. He might also mention that some time a;;o .a 
process was patented for the preparation of aniline from 
nitro-ben/ol by means of a copper iron couple prepared by 
treating the iron with a dilute solution of cupric sulphate. 
Dr. R. RciiENCK read a paper " On Tetranickelous Phos- 
phide." On pouring a solution of nickelous chloride into 
a boiling solution of potassic hydrate to which phosphorus 
hrt? been added, a brown precipitate is immediately formed, 
which is soluble in dilute acids, but in a few minutes a 
black substance, insoluble in acids, begins to be formed ; 
this, after purifiicatioo, was analysed, and found to cor- 
itipond pretty nearly with tbe fotmoln for aa OKypboefludn 
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of nickel, Ni^P^O^. The expeiimcnt wat accordlnxty 
modified by previously adding to the eolution of niclcelou* 
chloride enough taztarieiicid to prevent the precipitation 
of nUkelottt hydrate by the potash ; the produA, on 
analyuB, w^s then found to have iIil- Ltunpoution Nt^Pj. 
When igriited in a current of hydtogt a. the Mack com- 
pound changed its colour to dark s^rcy, contraifled in 
volume, and became much harder. The phoxphidc \ 
solves very slowly in dilute hydrochloric acid, readily in 
dilute niuic acid. In aqua rcgia it dittolves sometimes 
^luwly sdnietimcB quicklviat also in sulphntie acid. It is 
not magnetic. 

The Pkesii>f.st thanked autiinr f<<r ius communica- 
tion on this little-studied class < 1 boJies. The tetra- 
imkclous [iiphospl.i Je belonged to a class of conipcnir.d-! 
analogous to the sub-s«lts of copper io which the mel.il 
.lat-a a.', a quaM-:i:oiiad; tberewaaalsoaaiinilar ioiolubie 

subsulphiilc nf nickel. 

Dr. W ru iit remarked iliat the aftion of carbon 
monoxii'c ou the oxides of iron, cobalt, and nickel, gave 
rise to ^ubc'xides of these metah, having the compositions 
FcjO, Ni^O, C02O, in which the metals appeared univalent. 

Dr. SCHBKCK said the adion of phoiphoretted hydrogen 
on the metals, kept in solution by tartaric acid, produced 
phosphides much richer in phoiphomithan those obtained 
from the hydratei. but he had not yet examined them. 

A note, " On Ferrous Anh\ulrosulph(tU"viii9 read by 
the author, Mr. T. Boi. \s. On niix ng a cold s.ranainl 
solution of ferrous s-jljibatt; wuJi nir.e times its vljIuii-l- of 
coriUi-r.tialcd sulphuric acid, a white tiyst-ilKi.L- pnwdc: is 
deposited .IS the mixture cools, or imnii.'di.ittly i; tl;c solu- 
tiuii of iron is supeisiturated. When microscopically 
examined, this puwdcr is seen to consist of minute 
prismatic crystals, resemblinr; Glaubei's salt in form. 
CoUedicd by mean* of a Hansen's pump, and dried on a 
porous tile, thi y ulTi- found la have the conipos;t on of 
ferrous anhydrosuJphate, teSjO;. Ktpoieed lii moist air, 
they absorbed water, and gave a salt of ilm composition 
FebO,.6Hj(), but, when treated with water, they yielded 
crystals of ordinary green vitriol, l'eS04,7HjO. The 
author is engaged in the exunination of the precipitates 
produced by oil of vitriol in lolatioM of other metallic 
bulphates. 

The Prksidf-nt h.ivinj; thanked the author forhiscom- 
nu)n;cri!lun, Dr. C. R. A. W'lur.iir rcrtd a paper "'),•/ 
ll\ iiii.\ iin'r:iL t-f Nun, ill," in vvJiitii ihc author snid lie 
could corrohor.itc Petit's statement that, in order to obtain 
the normal hydrochloride of narcein, it was necessary to 
havi' a I.irr^e excess of hydrochloric acid. With 8 or 
10 I 'niiv^. of the latter, the soil was obtained, apparently 
havm : the conipn^ it inn C . 1 1 ,,\ Of|,HCl,2| HjO. When 
this W.1S diSisulvt'U in fitly tunes us weifjhtof hoilinrjwalir, 
fine filamentous crystals were fotnitd .Tt ^3 , liav;ii;; ti e 
composition 6(023! Ij9NO,,>TICI. On thoroir^ddy washing j 
thc'.f wilh cold water, they lost hydrochloric aeid, leaving 
a body of Petit's formula, io(C23lIjc|N09)IICI, but it is 
doubtful if this is a definite compound, as it still loses 
hydrochloric acid by repeated crystallisation. Owing to 
the obatinacy with which the hydrochloric acid adheres to 
narcein, it has not hitherto been pradicable to obtain it 
absolutely free from chlorine. This, the author thought, 
might b« due to the presence of a chlorine derivative of 
narcein analogous to chlorocodide, but no evidence of the 
existence of such a body could be obtained, the a^ion of 
etrong hydrochloric acid on narcein, giving rise to a hydro- 
ebloride of a base having the formula C..,H2.N08«HCI. 
The new base ia aoorpiluMis, sparingly soluble in ether« 
and Ut aalti yldd « dark Uae>pttr|^ colottr with fenic 
chloriile. 

The President said they were much obliged to Dr. 
VVright for his paper on this portion of his researches on 
the opium bases. 

The meeting fin.illy adjourned until Thursday, Jan. 15, 
1874, when the following papers will be read :— "On the 
Aaion of Triciiloracetyl Chloride on Amiaea AAioo 



on Aoiiine),'* by Dr. Tomraasi and Mr. K. Meldola. " Re- 
searches on the AAion of the Copfier.Ziiic Conpla on 
Organic Bodies (Part V.,On Ethyl Bromide), by Dr.J.H. 
Oladstone and Mr. A. Tribe. 



NOTICES OF BOOKS. 



Quantitnlivf Chcmkal Aualyih. By Dr. C. Remicivs 
Fkesenil-s. Sixth Edition. Translated from the Fifth 
Ci.rnian Edition by A. Vachex. London: J. and A. 
Churchill. 

Tub chcmteal world at large haa long ago come to a con. 
dttsaon as to the merits of the original work of Fireceniae, 
and we, at least, see no grounds for appealing from itaverdiA. 
In notioing the {Mreaent adHtlen, oar baiiaess, tbarafofa, ia 
merely vmh the tnmalator, and the manner in iiAidi he 
has fulfilled his duties. When speaking of tlM filth 
English edition, we hadoccuion to express our disappoint, 
ment at its wide departure from the origiral. WV learn 
from Mr. Vacher's preface to the work now before us 
that Dr. Fresenius took a similar view. To abridge or con- 
dense a book of this kind is only possible by impairing its 
usefulness, and by omitting more or less tlui^e ?eerningly 
minute, but not ihu less nccessaiy, prt eaiitions which the 
author's wide and prolonged evpenence had sULtjested. 
VN'e are therefore tinfetstnedly giad to tiiid the " Quantita- 
tive Chemical Analysis " once more appearing in an 
English die'^s tniabi;d;;ed, and with it« known and approved 
pecillt.irit;es. We confidently expert for this td:|ion a 

wide and rapid sale among students and chemists who 
have been unable to meet with a copy of the fourth edition, 
and who all will rejoice with us to find Fresenius " is 
himaelf again." 



CORRESPONDENCE. 



SEFARAliON OF IRON AND ALUMINA. 

To the Editor of llu Chemical AVtcs. 
Sir,— The separation of alumina from iron ia OCCaakmally 
a point of Blight difficulty with thoaa who are anaUe to 
procure pure alkalies ; it may be of iotareat to aome to ba 
made aware that a boiling solvtloB of bariiim hydrate 
answers the pu rpo<^e perfeAlv well. The iron sesauioxlde 
may be dissolved in sulphuric add, reduced with 8tnC,aad 
titrated by permanganate or bidlfomate, and, the hariom 
Iiavio ■ been extratfted by similar means from the filtrate, 
liiu precipitated barium sulphate is to be separated by 
decantation and washing, when, in the liquid thence 
obtained, the aluminic hydrate is precipitated by arrmonia 
with the usnnl precautiiirs. The estimation of the iron, 
if performed \ oUinielEically, is scarcely, if at all, interfered 
will', by the presence of barium sulphate, so that it is 
scarcely worth while to separate the latter before titration. 
—1 am, Ac, 

F. Maxwku. Lvte. 

Chemical I-ahorjlnry, 6, Citt- tie Kr<ir«, 
Rue de i'sutwurg St. Ilon.rc, Paris. 
Dec. 17, t.H-j. 



ANALYSIS OP ClOAR-ASH. 

To the Editor of ifu Ckcmieal Ntm. 

Sir, — I am obliged to Mr. Simmonds for calling attention 
to the error in the analysis of cigat'asb. I find that 
5-764 per cent of snJuini sulpt .ite 1 1 a s been OasUtOdt whlCh 
Will bling the result to 100. — 1 am, &c., 

A. Pbicv Smrm, 

iisrtierd, Dc:. is, i^j. 
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NoTB. All dcc(*M ol U»r«iKtiircanC«iiUfn<i,nJ«itellwxwiM 

BtiiUiind*la Sockit Chimique dt Paris, tane zx., Not. 8 

and 9, November 5, 1873. 

Dete(5\ion of Blood Spots by mMM of Tuog^Ute 
of Soda. — M.SonDcnschein.—Tuagiibiteof Mda,fttn>agly 
acidulated with acetic or phospbme acid, tkfowt down 
albumenoid matten (rom vtty dihite aolotiOM. These 
precipitate!, inaolubl* in a large exeesa of water, diiiolve 
to alkaliea, cspwiatly if bM. If deHbrinaied blood is 
treated urith thia aalt, a ted*brown precipitate ia formed, 
which becomes dotlyon boiliag. All the colonrtng matter 
ia thrown down. To detcA blood spots by this meant on 
clothing, Sec, the sutpeAed portion is cut off, and, after 
having been treated with distilled water, the filtered solution 
is precipitaud with the nb(i\c rc.ifjcnt. '1 )ic prLc:pitate, 
washed and treaU-d witli ammonia, takes a n- ld.sli jjrfen 
coKiuration. If |'ho<[it-.or:c acid i> prvernt, it mv.H be 
care/uliy washed away bcfuic Ucaliiig liiu prctipilatc with 
ammonia. 

Toxicological Dete(5lion of Phosphorus in Presence 
of Patty Bodies.— Van Bastelaer.— The liquid is re- 
peatedly shaken up with ether ; the ethereal extradl ia 
evaporated, under proteAion from dust. At the end of thc 
0|ieration, .1 fiw drops of distilled water are added to 
binder tiic action of the air upon the phosphorus. Under 
the water is deposited a liquid globule, composed of phos- 
phoma and fat. This is placed la a simII tube, and 
af^tatcd with strong ammonia at 21*: the ammonia is 
temoTed by washing, iiist with very dilute snlphurie acid, 
and the n with water. The phos^oras then femaiasi with 
all its physical and cbemfeail properties. 

Hepatic Ferment. -M. Wittich.— The author proves 
that the hepatic fermciu exi!>ts in the cells of the liver, 
and is not derived from the blood traversing that viscus. 

On iUbumenoids.— M . Eichwald.— The author combats 
daa theory of Schmidt on the coagulation of fibrin. He 
pravee experimentally that coagulation may take place 
when the paraglobulin or plastic fibrin has been completely 
removed, and is even hastened by the a^flion of carbonic acid. 
l''ibrin is thrown down on neutralising the blood with cnr> 
bonic acid. The albumenoids are composed of one and the 
same substance, modified by its combinations with col- 
loidal nnd crystalloid ■! hndii s. 

Casein and Coagulation. - I'. Soxhlct.- Tlie author 
considers the alkaline ;;Iuni;nates, and cnscin as identical. 
He ascribes the coagulation of milk under the inilnonceof 
pressure to the transformation of milk-sugar into l.utle 
acid. This view is combattcd by M. Heintz in another 
paper on the same sabjcA. 

Application of the Waste from the Manufaif\ure of 
Bone-Gas to the Preparation of PureSal-Ammoniac. 
—J. V. Divis.— The purification of the ammenlacal salts 
from ttae waste of bone-eaa works and aaimal-clMKoal 
works is rendered dinicult by the preieaceofenmeamatic 
attimal mtlets (Dippeis s oil). The crade produfts have 
to be i«.iBbliaed, which materially adds to (be a>tt of 
pfodndioo. The neutraltaatloti of the condensation- 
waters with hydrochloric acid occasions a nuisance on 
account of the pretence of ammoniacal sulphide and 
Cyanide. The author has found .% method of putificatiun 
which may be used even in tuijar-works which prepare 
their own bone-black. Accor l i:^ ^) the quality of ihe 
bones, from ii to 10 per cent of ammoniacal water may be 
obtained, containing from 7 to 9 per cent, of adual 
ammonia. The yield of bone oit i« 1-7 to 2 per cent. 
The ammoniacal water.'! arc collected in old petrnlciim 
casks, and after standing for two days the supernatant oil 



is decanted off. The water is then gently heated, and 
exactly neutralised with hydrochloric acid, after having 
been mixed with a concentrated solution of chloride of 
calcium to decompose carbonate of ammonia, without 
which there would be liberation of ga«. Carbonate of 
lime is deposited in abundance, and its precipitation 
clariliea the li^d. After some bouft it is decanted,^ when 
the aediment forms a good manure. The chloride of 
calcium must not be in excess, but rather slightly deficient. 
The decanted solution is clear and yellowish. It is heated 
to boiling in a sheet-iron tank, which causes the rest of 
the impurities to separate out when they are skimmed off. 
The boiliag liquid is then filtered over a mixture of wood 
charcoal, animal charctjal, nnd coke placed in a double- 
bottomed cask. Imally the clear liquid is evaporated in 
shallow pans, the vapours Riven off being forced through 
the ash-grateR of the furnaces. The sal-ammo;iiac thus 
obtainea contains 05 3 per cent of true chloride of 
ammonium, and 4'] per cent of wa'.er. 

Use of the Aluminate of Soda to Preserve the 
Back Clothsused in Calico Printing.— M.Kielmeyer. — 
Tliis invention refer* especially to printing aniline blacks. 
The .luthor dresses thi se cl jil .* with aluminate of soda 
thickened with starch. This salt, by its alkaline reaclion, 
destroys the aniline black, so that the piece may be 
perfectly purified after having served as back-cloti), and 
may even be ultimately printed. Theuseof aluminate of 
soda presents another advanti^: the aniline black is 
destroyed on the **wrong side" of the pieces that are 
being printed, and as the blackdoesoot penetrate throngh 
the cloth, its fibre !s less injured. 

Tartar Substitute in Grain Dyeing.— M. M.dfiit. — 
This projet^ has been commented on in Keimann's 

Fiirhi r Zelttiugt and a notice of it extraaed from that 

jourml. 

Antimony Blue.— C. Kraus. — The author obtains this 
Colour by the improved process of boilirvs; tartar emetic 
with yellow prussiate of potash, and aJdin:; t-.ydrochloric 
acid. The same colour may be produced, though less 
easily, by boiling the prussiate with hydrochloric acid, 
without the antimony. The antimony does not enter into 
the composition of this colour, but merely facilitates its 
formation, and may be replaced by mercury. The blue 
colour is, of course, merely a modification of Prussian 
blue, and has no right to the name of " antimony Une." 

New Aniline Colour (Cinnamon-Brown).— This 
colour yielc's, on wool, silk, and cotton, a fine brown, which 
may be varied at ple>a$urc by the addition of blue, red, or 
yellow dye wares. On silk and wool it is applied without 
mord.int. It is tli^soUed in warm water, and filtered after 
cooling. Tor s:lk it is acidulated with tait.mc acid. For 
wool, I kilo, of sulphate of soda, and 2y^ prammes of 
sulphuric acid .ire taken to :o kilos, of wool. The dyeing 
is performed at a boilin.; heat. Cotton is previously 
moidanted with tannin. Cinnamon brown :s obtained by 
means of one of the produiTls formed in the manufadliirc 
of magenta. It i-t an acid salt of crysDtolu.din, C^,H;iN 
a base derived from toluidin by th.c elimination of 
hydrogen— 3C;IIqN-3Hi = CaiHi,N3, Tlie base is 
insoluble in water, and is separated from the solution of 
its salts by alkalies, in the form of a light yellow prec p tate. 
Its neutral salts are sparingly soluble in boiling water, 
which splits them up into an insoluble basic salt and a 
soluble acid salt. The solution of the acid salts is of a 
^yellowish-brown colour ; the alcoholic solution of the free 
base is a pore yellow. This shade is obtained on dyeing 
in a bath of the add sidt mixed with an alkali. 

Manura(nure of While-Lead, and Accidental 
Products which may be Formed on the German 
Method. C. von Weisc Tiie Gcrm.in process for 
while-lead making; is a modification of the Hutch. Shcct9 
of lead are exposed, in spacious and closed chambers, to 
the joint aclion of air, vapour of water, and acetic acid, 
and of carbonic acid. The product is greyer than that 
produced by the Dutch method, and covers aa well. It 
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covcfs better than the white-lead of the Clichy proceia: 
it ii denser, finer in grain, and never cryatallme, and 
leqvicee Jeis oil for paiating* The Oermaa process yields 
• prodnA note consiaiU than the Dutch, aa it is easy to 
relate the access of air, of carbonic acid, and of the 
acetic vapour. Nevertheless, the progress of the operation 
presents certain difficulties which require much experience, 
and produd^s may be formed which afTcA the whiteness 
and the covering properties of the ceruse. The best 
ceruse has the composition 2CO.PbO -f PbO.II -O. There 
are tiood specimens containing laihci It-^s l.sdiate of lead, 
Lt!t if the proi'ortuin of the Letter becomes too low, the 
prodviiit is li.ird and unfit for ii'-c. In p;encral. a ceruse is 
better the mine hydrate of lead it contains, within certain 
limits. The iniiirious influence of an excess of carbonic- 
acid is due to the crystalline stnicluie wliich itie product 
assumeii. A saniplc of trystall ne ceruse his a cum- 
position very like that of the neulral carbonate. I'he 
residues, hkewise very haul, obtained by sifting and 
levigatini; tlie crude product approximate also to this 
composition, and are useless as a colour. In fine, the 
qualities of white lead may be classed according to their 
composiUon :— 

PbO. 

First quality . . ,. S6-fio 

Second quality 86'24 

Thiril quality .. 86*03 

Residueii, very bad . . . . 84 69 
Abnormal produ(5t, useless. . 83-47 



I. 
8. 

3' 

4. 

5. 



CO,. 
I I-I6 

11- 68 

12- 28 
14-10 
16-15 



HjO. 
2-00 
l-8t 
1-68 
0-93 

The produfts too rich in carbonic acid are grey. .Annhcr 
cause afTc(fting the whiteness of the produdl is tiie funna- 
tion of anh>drous oxide of lead, which is red or yellow. 
A sample of thi!« red produftgaveonanalyaia:— 
Oxide of lead .. 93*70 

Carbonic tcid 5-31 

Water 

99-91 

Or 32-22 per eaa\ earbonateof lead, 12 05 of hydrate, and 
55-64 of anhydrous oxide. This anhydrous oxide is 
produced when th« supply of acetic acid and water in the 

chambers is deficient. 

Utilisation of Residues of Manganese in the 
Glass Manufacture. — The solutions of manganese, 
resulting from the manufafturc of chlorine, may ailvan- 
tageously replace peroxide of man^.ine^e in glass works. 
The acid liquid is poured into a larije wooden vat, which 
it fills to the height of one-third, and ground earbonateof 
lime is added. VV'hen the effervescence is over, th.c rose- 
coloured snlution is decanted, free from iron, which has been 
precipitated by tlie chalk. The solution is now placed in 
a fecor.d vat with slaked lime, so as to produce a thick 
mixture. This turns brown rapidly on the surface. It is 
dried, and calcined in conta^ with air, till the brown 
colour is completely developed. The residue is then 
ground, and waabed with water to fenove tbe diloride of 
calcium. 



B.A., Uaiveisilnr Collen. Second Class. H. S. P. G. 
Chnckerbtitty, B.A., Umverstty College ; R. Loveti, B.A., 
CheshttDt College, and L C» Wittoo, B.Sc., Royal School 
of Mines (equal) ; E. R. Hollings, B.A., private stady, 
and L. M. Simmon.s, U.A., City of Loodoo School and 
private tuition (equal). Third Class. A. O. Savile, BA., 
private study, and J. W. Thompson, B.A., University Col- 
lege (equal j ; W. A. Foxwell, B.A., Wesleyan College, Taun- 
ton, and H. Norburn, B.A., private stnily (equal). (B.Sc. 
only), dii iniiiry. — First Class. A. S. Napier, Owens Col- 
le3;e, and I . C , \\ ii'.oii, Ko\ .il Schocd of Mii-,cs (e jualj. Third 
Class. J. A. iluUard, University College, and I.. Lyell. 
private study (equal). Gfulogv niiJ I'lihi oit'vl, - \ . Second 
Class. H. S. Kuberton, Old Tratlord School and Owens; 
S. H. Vines. Christ's, Cambridgp, and Ciuy's Hospital; 
[v. Lyell, private study ; A. \V. I'uUcr, O^ens and 
luumanuel. Cambridge. Third Class. \V. H. Worthington, 
Owens College ; A. S. Napier. Owens College. Zoology. 
- -I'irst Class. A. M. ^Iar^.^j.lll | Scholarship), St. John's 
(."olh-ge, Cambridge. Second Class. S. H. Vines, Christ's, 
Cambridge, and Guy's Hospital; L. Lyell, p«ivatC Study. 

Fletcber'a New Low-Temperature Bufner and 
Foot-Blower.— We have pwvionsly bad occasion to notice 
some of Mr. Fletcher'a iniproved appliances for the pio> 
duAion and application of^ heat from gas. The "new 
low-temperature btmier" by the same Inventor seems 
likely to be not less widely appreciated. It gives a range 
of temperature varying, at the will of the operator, from a 
mere current of warm air to bright redness, and so per- 
feiftly under control that il may be advantageously u-cJ 
for drying, for prolonged digestion and cvaporaticr , .ip.d a 
vaiiity of otlier operations. Il is considered likely to 
supersede to a great extent hot-air baths, water-ovens, 
sand-, oil', water-, steam-, and solution baths- apparatus 
which are all, from well-known reasons, tncirc or less 
objectionable. We learn, in proof of the regular and 
equable charadler of the heat, that a common gla^s bottle 
may be placed on the tripod above the win- g.iu.'c at the 
top of the app.^ratus, and healed to any temperature that 
may be 'ksirci: without the risk of breakage. When very 
low temperatures are required, below, or not much ex- 
ceeding, the boiling-point of water, the gas is lighted 
through the aperture in the side of the furnace, and barns 
below the wire gauze. If a red heat is wanted, the light 
is applied above the wire, where the gas burns with a clear 
blue flame. By means of a specially adapted " blast-tube," 
the temperature can be raised to a bright yellow heat, 
bordering upon full whiteness, being regulated by the 
respeAive quantities of air and gas supplied. The "foot* 
blower " is an improved bellows which may be oaed wrth 
any kind of table Uowptpe or laboratoiy blast-fumaoe | it 
appears coDveiifont for %rorldng, well arranged, and not 
likely to get out of order. 



MISCELLANEOUS. 



vowels a, e, i, o, o, 



A Chriitittu Pvxzle for Chemists.— Mention an in 
organic eompoand having for its distinAive name a word 
of nine letters, Ihre of which are the vow< 

disposed in their alpliabetical order. 

University of London.— The following are lists 
of the candidates who have passed the recent Ex- 
aminations: — M.S. Exfimiiialidit (Pass I, isti. — Rick- 
man John Godlcc, n..\. (Gold Medall, I'niversity 
College. D.S. E.viimiiiiition (Pass List).— 1-irst Division. 
T. Barlow, li.Sc, Univeisity Co1U-l" ; FL Colgate, Uni- 
versity College ; R. C. Lucas, Guy's Hospital ; C. A. Kayne, 
University College; E. M. Skerritt, 13. A., University Col- 
lege. Exnmiiinliints /^r //<v/(LiHrs— fli. A. and 11. Sc. con- 
jointly). LoL^ii- ivid Mui'dt Philosophy — First Class. F.Gotch, 

B.A. (Scboiarsbip), University College \ B. J. Leverson, 



HOTES AND^ QUERIES. 

— .\ cellar has had petroleum stored in it. It there any 
■^1 nf getting rid of the «mell ? If you can help me to a 
('.ilficulty yxni will oIIik?-.— Frank P. {'kxicins. 

Discharge for Clilorine.— Can any of voar numerous readers ite 
tanan mc wnich is the least eiMBsive dnchar (• far cUotint tnm 
testile Wiiics withoat dfcAiaK ibe cetoar ?— A Cokstant Kbaoib. 
SutpbMe or 8odlam in B1ack-Ash.-(Rep1y to "A Subtcriber.') 
.tMfrs.tefet powder, J litre H,0; temp., 44- C, Allow to ttao^ 



Petroleum. 

vffciiual riii-thi 



for, lay, Iwo hours, with frequent slirring ; filter, aso c.c. (' 100 ers. 
dry kiack-aih) for sulphides, decant inlo bailo. add standard solution 
(PbNO,) till all ths sulphides arc p(eci|>il«ted; nitrats of lead paper 
as test.— W, SlMUOMDS. ^ 

Puller's Earth and Resin OH.— Crade resin oil beiag gcaerally . 
turlii.i, l-uller's eanh.aswtll a» other vinieties of clay, is tomctimes 
used as a cl.iiihcr. The pow Jcrc l cluy i< mikcd with the oil, ttirrcJ, 
and, vrlien it has sub- ldcdtn the bLitUnn uf the tanU, tbt oil is filtered 
and eoawa out quite c'car. But this is not literally rr^a/if oil. Cndc 
reiie oit contain <i a certain proportion of undecomposed resin, pyr*. 
lii-neous acid, liauid hydrocarbons <>f widely difTrrmi boiling. points, 
.1 1 5olid homolngue^t of naphth»lin. To ttfinc itiii cr.i ir <iil it it 
ncces&ary to re-distil it with staked limCi and asparate tha aucccasin 
products o( the distillation. Haviiiehad tsasliiiaHs Pfaftlsil aiqwrl- 
encc in the matter, I oooM giVB A>1L CtC^flMMr aabtBisilian Is 
nicbt rtqotR^F. C. 
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